
A

A

B

B

C

C

D

D

E

E

F

F

G

G

H

H

1 1

2 2

3 3

4 4

Drawn:  J.T . AndersonPlace in center of boar d, jumper immediately
adjacent to 75A LS191 drivers.

This set of terminato rs is next to MCM #1

This set of terminato rs is next to MCM #8

1553 connections  from backplane

Left Hand ed 1553+

Right Hand ed 1553+

Right Hand ed 1553-

Left Hand ed 1553-

Bits se lected
by posit ion of
board in
backplane

Bits se lected
by DIP
switch es in
backplane

Place at left edge of board

Place at right edge of board

Since XING goes *everyw here*, it is buffered
here for distribution throughout the board.

Pins 5,6 change d per ECO 1001

Pins 5,6 change d per ECO 1001

PL1, PL2 installed in le ft-handed boards only.
PR1, PR2 installed in rig ht-handed boards only.
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Top-Level Block Diagram

 
Size

Scale

CAGE Code DWG NO Rev

Sheet
of

Dual-Port RAM

Dual-Port RAM

DPRAM_BUSY*
DATABUS[15..0]

RAMADDR[10..0]
WE*

OE*

PICDAT[7..0]
LATCHADDR[10..0]

DPRAM1_CE*
DPRAM0_CE*

DPRAM_WE*
DPRAM_OE*

Microcontroller

Microcontroller

PICDAT[7..0]

DAC_FEEDBACK

POWER_ON_RESET*

HDI_EN

CONTROLLER_CLK

SCL1
SDA1

SCL2
SDA2

XING

LD/SHFT*

LATCHADDR[10..0]

DPRAM0_CE*
DPRAM1_CE*

DPRAM_OE*
DPRAM_WR*

TDO

TDI
TMS
TCK

53_MHZ

WRT_CLK_CTL

SYNC_GAP

BSCAN

SCL3

SCL4
SDA3

SDA4

VLPC_BIAS_FEEDBACK
VLPC_CURRENT_FEEDBACK

CRYO_TEMP_FEEDBACK

DPRAM_BUSY*

LD_MCM_CTL[8..1]
LD_LVDS_CTL[8..1]

READ_MCM_CTL[8..1]

INTER_PLD[7..0]

CLKCTL_OE*
LD_CLK_DLY

PIC_FIFO_WE
PIC_FIFO_WCLK

MONITOR_OE*
MONITOR_RCLK

WRITE_VSVX_REG1
WRITE_VSVX_REG2
WRITE_VSVX_REG3

COMBINED_DIR
PLD_DIR

COSMIC_GAP
BEAM_396

L1_ACCEPT
CFT_RESET*

FIRST_XING

1553_TIMEOUT
LED_CLK

GREEN_WIRE[7..0]

Backing Bar Grounds

Backing Bar Grounds

SVX Sequencer Connection Right

SVX Sequencer Connection Right

SYNC_GAP
FIRST_CROSSING

CHANGE_MODE
MODE1
MODE0

PRIORITY_IN

RDVALID
SVX_DAT[7..0]

RXCLK

RSVX_CLK

RPRIORITY_OUT

RVCAL

RHDI_EN*

RCFT_RESET*
RCOSMIC_GAP

RL1_ACCEPT*

RBEAM_396

COMBINED_DIR

PLD_DIR

1553 RT Interface

1553 RT Interface

OE*
WE*

TMS
TCK

TDI

TDO

RAMADDR[10..0]

LED_CLK

GEO_ADDR[7..0]
CONTROLLER_CLK

POWER_ON_RESET*

1553_ACTIVITY
1553+
1553-

DATABUS[15..0]

PICDAT[7..0]

GREEN_WIRE[7..0]

vsvx

Virtual SVX

TDO

VSVX_CLK

CHANGE_MODE

MODE0
MODE1

EVNT_DLY_DAT[7..0]

POWER_ON_RESET*

DVALID

SEQ_TNBR
TNBR

GREEN_WIRE[7..0]

LED_CLK

TCK

BNBR

PICDAT[7..0]

EN_EVNT_DLY_FIFO[7..0]
EVNT_DLY_FIFO_RCLK

L1_ACCEPT

FIRST_CROSSING
SYNC_GAP

EVNT_DLY_FIFO_RE

TDI
TMS

BSCAN

BEAM_396
SVX_CLK

PIC_FIFO_WE
PIC_FIFO_WCLK

SVX_DAT[7..0]

PRI_TO_SVX

WRITE_VSVX_REG1
WRITE_VSVX_REG2
WRITE_VSVX_REG3

MONITOR_OE*
MONITOR_RCLK

VSVX_PARST

COSMIC_GAP
XING7

RHB LVDS Driver

RHB LVDS Driver

LVDS5_DAT[19..0]

LVDS_SHUTDN
LVDS_CLK

LINK1_SYNC

LVDS6_DAT[19..0]

LINK2_SYNC

LVDS8_DAT[19..0]

LINK4_SYNC

LVDS7_DAT[19..0]

LINK3_SYNC

pwrconn

Power Connections

RESET*

1553_TIMEOUT
1553_ACTIVITY

Bus Jumpers

Bus Jumpers

LVDS_D[19..0]

LVDS_D_LEFT[19..0]

LVDS_D_RIGHT[19..0]

LVDS_C_LEFT[19..0]

LVDS_C_RIGHT[19..0]

LVDS_C[19..0]
LVDS_B[19..0]

LVDS_B_RIGHT[19..0]

LVDS_B_LEFT[19..0]
LVDS_A_LEFT[19..0]

LVDS_A_RIGHT[19..0]

LVDS_A[19..0]

LHB LVDS Driver

LHB LVDS Driver

LVDS_SHUTDN
LVDS_CLK

LVDS2_DAT[19..0]

LINK2_SYNC

LVDS4_DAT[19..0]

LINK4_SYNC

LVDS3_DAT[19..0]

LINK3_SYNC

LVDS1_DAT[19..0]

LINK1_SYNC

Analog Inputs

Analog Processing Blocks

TEST_PULSE

SCL3

CRYO_TEMP_FEEDBACK
VLPC_CURRENT_FEEDBACK
VLPC_BIAS_FEEDBACK

ENABLE_SIFT_CLKS

SCL1

LD_MCM_CTL[8..1]

LED_CLK

XING3

CPLD_53MHZA

LD_LVDS_CTL[8..1]
READ_MCM_CTL[8..1]

SIFT1_CLKS[4..0]
SIFT2_CLKS[4..0]

SVX_CLKS[8..1]

VSVX_CLK[8..1]

LD_TST

LD_SHFT
LD_STAT

TDI

BSCAN

TCK1
TMS1

PRIORITY_IN

POWER_ON_RESET*

DVALID
SVX_DAT[7..0]

DLYD_DISC[7..0]

LVDS_A_OUT[19..0]

EV_DLY_RE*

EV_DLY_RCLK
EV_DLY_OE[8..1]

SIFT3_CLKS[4..0]
SIFT4_CLKS[4..0]

CPLD_53MHZB

SIFT5_CLKS[4..0]
SIFT6_CLKS[4..0]
SIFT7_CLKS[4..0]

SIFT8_CLKS[4..0]

SCL2
LVDS_B_OUT[19..0]

LVDS_C_OUT[19..0]
LVDS_D_OUT[19..0]

PRIORITY_OUT

TDO

SDA3

SDA1

SDA2

PICDAT[7..0]

INTER_PLD[7..0]

XCHM
XMODE1
XMODE0
XVCAL

TMS2

TMS3

TMS4

TCK2

TCK3

TCK4

XING4
XING5
XING6

SVX Sequencer Connection Left

SVX Sequencer Connection Left

FIRST_CROSSING
CHANGE_MODE

LDVALID
SVX_DAT[7..0]

LPRIORITY_OUT

LVCAL

LSVX_CLK

LXCLK

LCFT_RESET*
LCOSMIC_GAP

MODE1

LL1_ACCEPT*

MODE0

LBEAM_396

PRIORITY_IN

LHDI_EN*
SYNC_GAP

PLD_DIR

COMBINED_DIR

BUF_EV_RCLK1
EV_DLY_FIFO_RCLK

CLOCKGEN

Clock Generator

LED_CLK

SEQ_XCLK

WRT_CLK_CTL

HDI_EN

POWER_ON_RESET*

CLKCTL_OE*

SYNC_GAP
FIRST_CROSSING

TCK
TMS

TDI

TDO

PICDAT[7..0]

LVDS_L_53MHZ

CPLD_53MHZ_A
CPLD_53MHZ_B

CHANGE_MODE

MODE0
MODE1

LVDS_R_53MHZ

VSVX_CLK[8..1]

BEAM_396

BSCAN

INTER_PLD[7..0]

SIFT1_CTL[4..0]
SIFT2_CTL[4..0]
SIFT3_CTL[4..0]
SIFT4_CTL[4..0]
SIFT5_CTL[4..0]

SIFT6_CTL[4..0]

SIFT8_CTL[4..0]
SIFT7_CTL[4..0]

LD_CLK_DLY

MICRO_53MHZ

LVDS_ENABLE

LD/SHFT*

CFT_RESET*

L1_ACCEPT

LD_STAT

TEST_PULSE
LD_TST

ENABLE_SIFT_CLKS

VSVX_PARST

COSMIC_GAP

GREEN_WIRE[4..0]

SVX_CLKS1
SVX_CLKS2
SVX_CLKS3
SVX_CLKS4

SVX_CLKS8
SVX_CLKS7
SVX_CLKS6
SVX_CLKS5

SVX_DAT3
SVX_DAT2

SVX_DAT5
SVX_DAT6

SVX_DAT1
SVX_DAT0 SVX_DAT4

SVX_DAT7

SVX_DAT1

SVX_DAT7

SVX_DAT0
SVX_DAT5

SVX_DAT2

SVX_DAT4

SVX_DAT3
SVX_DAT6

SVX_DAT[7..0]

SIFTCTLA[4..0]
SIFTCTLB[4..0]
SIFTCTLC[4..0]
SIFTCTLD[4..0]
SIFTCTLE[4..0]
SIFTCTLF[4..0]

EVENT_DLY_DAT[7..0]
EVENT_DLY_FIFO_RE

EVENT_DLY_OE[8..1]

SVX_DAT[7..0]
DVALID

RAMADDR[10..0]
DATABUS[15..0]

SIFTCTLG[4..0]
SIFTCTLH[4..0]

LATCHADDR[10..0]

LD_MCM_CTL[8..1]
LD_LVDS_CTL[8..1]
READ_MCM_CTL[8..1]

GEO_ADDR2

GEO_ADDR7

GEO_ADDR4

GEO_ADDR[7..0]

GEO_ADDR3

GEO_ADDR1

GEO_ADDR6

GEO_ADDR5

GEO_ADDR0

TDO1

EVENT_DLY_DAT[7..0]

LVDS_C[19..0]

TDO
TDI

LVDS_A[19..0]
LVDS_B[19..0]

LVDS_D[19..0]

LVDS5_DAT[19..0]
LVDS6_DAT[19..0]
LVDS7_DAT[19..0]
LVDS8_DAT[19..0]

LVDS1_DAT[19..0]
LVDS2_DAT[19..0]
LVDS3_DAT[19..0]
LVDS4_DAT[19..0]

SVX_CTL8

SVX_CTL2

BSCAN

SVX_CTL11

SVX_CTL0

SVX_CTL3

SVX_CTL6

PICDAT[7..0]

VSVX_CLK[8..1]

SVX_CTL1

SVX_CTL5

INTER_PLD[7..0]

SVX_CTL[11..0]

SVX_CTL6

SVX_CTL10

SVX_CTL7

SVX_CTL1

SVX_CTL4

SVX_CTL7

SVX_CTL0

TDO2

PICDAT[7..0]

SVX_CTL8

SVX_CTL3

VSVX_CLK1

SVX_CTL2

SVX_CTL5

SVX_CTL5

SVX_CTL4

SVX_CTL11

SVX_CTL7

INTER_PLD[7..0]

SVX_CTL6

SVX_CTL11

SVX_CTL4

SVX_CTL1

SVX_CTL0

SVX_CTL10

SVX_CTL2

SVX_CTL3

SVX_CTL8

SVX_CTL6
SVX_CTL7
SVX_CTL8
SVX_CTL10

SVX_CLKS[8..1]

SVX_CLKS[8..1]

SVX_CLKS1

TMS1
TMS2
TMS3
TMS4

TCK2
TCK3
TCK4

TCK1

TMS1
TCK1

TMS2
TCK2

TMS3
TCK3

TMS4
TCK4

TMS1
TCK1
TMS2
TCK2
TMS3
TCK3
TMS4
TCK4

SVX_CTL9
XING1
XING2
XING3
XING4
XING5
XING6
XING7
XING8

XING1

XING8

XING2

XING3
XING4
XING5
XING6

XING7

SVX_CTL9

XING5

XING4

XING8

XING1

XING6

XING7

XING2

XING3

EV_DLY_FIFO_RCLK

EV_DLY_FIFO_RCLK
BUF_FIFO_RCLK1

BUF_FIFO_RCLK1

POWER_ON_RESET*

GREEN_WIRE[7..0]

GREEN_WIRE[4..0]

+5V

D

D

D

D D

D D

D

+3.3V

D
D

+3.3V

+5V

D

D

D

+5V

D

D

+3.3V

D

D

PL1-75
B25HM 'B'

JXP5

HEADER_3X1
Installation Control = BOTH

123

RTX6 51

Installation Control = BOTH

PL1-46
A21HM 'B'

PL1-74
B24HM 'B'

CTX6 47 pF

Installation Control = BOTH

1 2

PL1-47
A22HM 'B'

RC13

EZA-ST22AAAJ
Installation Control = BOTH

2
3
4
5 7

8
9
10

1 6

RTX7 51

Installation Control = BOTH

CTX4 47 pF

Installation Control = BOTH

1 2

PR1-52
B02HM 'B'

RC15

EZA-ST22AAAJ

Installation Control = BOTH

2
3
4
5 7

8
9
10

1 6

PL1-48
A23HM 'B'

RTX4 51

Installation Control = BOTH

CTX7 47 pF

Installation Control = BOTH

1 2

PR1-27
A02HM 'B'

PL1-49
A24HM 'B'

RTX8 51

Installation Control = BOTH

R123
51
Installation Control = BOTH

PR1-28
A03HM 'B'

CTX8 47 pF

Installation Control = BOTH

1 2

RX43
51
Installation Control = BOTH

U7701

74HC244
Installation Control = BOTH

2
4
6
8

11
13
15
17

1
19

18
16
14
12
9
7
5
3

20
10

1A1
1A2
1A3
1A4
2A1
2A2
2A3
2A4

1G
2G

1Y1
1Y2
1Y3
1Y4
2Y1
2Y2
2Y3
2Y4

VC
C

G
ND

PR1-29
A04HM 'B'

RTX3 51

Installation Control = BOTH

U7700

74HC244
Installation Control = BOTH

2
4
6
8

11
13
15
17

1
19

18
16
14
12
9
7
5
3

20
10

1A1
1A2
1A3
1A4
2A1
2A2
2A3
2A4

1G
2G

1Y1
1Y2
1Y3
1Y4
2Y1
2Y2
2Y3
2Y4

VC
C

G
ND

PR1-30
A05HM 'B'

CX14
47 pF
Installation Control = BOTH

1
2 CTX3 47 pF

Installation Control = BOTH

1 2

RTX2 51

Installation Control = BOTH

PR1-55
B05HM 'B'

CTX2 47 pF

Installation Control = BOTH

1 2

PR1-54
B04HM 'B'

C9604

.01 UF

Installation Control = BOTH
1

2

RTX1 51

Installation Control = BOTH

C415
0.01 uF
Installation Control = BOTH

1
2

JP5

HEADER_3X1
Installation Control = BOTH

123

JP9002

HEADER_8X1

Installation Control = BOTH

1
2
3
4
5
6
7
8

R42
2.2K

Installation Control = BOTH

PR1-53
B03HM 'B'

CTX1 47 pF

Installation Control = BOTH

1 2

R43
51Installation Control = BOTH

RC18

EZA-ST22AAAJ
Installation Control = BOTH

2
3
4
5 7

8
9
10

1 6

C14
47 pF
Installation Control = BOTH

1
2

PL1-73
B23HM 'B'

RC17

EZA-ST22AAAJ
Installation Control = BOTH

2
3
4
5 7

8
9
10

1 6

C9603

.01 UF
Installation Control = BOTH

1
2

R39
51

Installation Control = BOTH

PL1-50
A25HM 'B'

C13
47 pF

Installation Control = BOTH

1
2

PL1-72
B22HM 'B'

RTX5 51

Installation Control = BOTH

PR1-26
A01HM 'B'

R44
2.2K
Installation Control = BOTH

PR1-51
B01HM 'B'

U7110

74ABT541BDW
Installation Control = BOTH

2
3
4
5
6
7
8
9

1
19

18
17
16
15
14
13
12
11

20
10

A1
A2
A3
A4
A5
A6
A7
A8

G1
G2

Y1
Y2
Y3
Y4
Y5
Y6
Y7
Y8

VC
C

G
ND

PL1-71
B21HM 'B'

JP9001

HEADER_8X1

Installation Control = BOTH

1
2
3
4
5
6
7
8

CTX5 47 pF

Installation Control = BOTH

1 2



A

A

B

B

C

C

D

D

E

E

F

F

G

G

H

H

1 1

2 2

3 3

4 4

footprint is  metal can,
square (ha lf size)

1553
STAT0

1553
STAT1

DR and MR are
active  high
resets!

harris HD6408
manche ster
encoder/d ecoder

reset is AC TIVE LOW.
(the HD6408 h as an active
high re set.)

bias the center tap of the
transformer at +9 to +13
VDC.

22uF cap added  per ECO1003

Inverter outputs sw apped per ECO1003

All parts on t his page, if
installed, are in stalled in both
left-handed and rig ht-handed boards.
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1553 Interface / Remote Terminal

 
Size

Scale

CAGE Code DWG NO Rev

Sheet
of

RAMADDR1
RAMADDR0

RAMADDR7

RAMADDR9
RAMADDR10

RAMADDR5

RAMADDR2

RAMADDR8

RAMADDR4
RAMADDR3

RAMADDR6

GEO_ADDR3

GEO_ADDR0

GEO_ADDR4

GEO_ADDR2
GEO_ADDR1

1553+
bzi

VW
SDO

SDI

1553-

reset

dsc

12MHZ_OUT

SD

SS

EE

DR

CDS
TD

esc

12MHZ_IN

12MHZ_IN

LED0
LED1

RT_DIAG9

RT_DIAG2

RT_DIAG11

RT_DIAG14

RT_DIAG10

RT_DIAG15

RT_DIAG3

RT_DIAG7

RT_DIAG1
RT_DIAG0

RT_DIAG12

RT_DIAG5
RT_DIAG4

RT_DIAG8

RT_DIAG13

RT_DIAG6

POWER_ON_RESET*

POWER_ON_RESET*

DATABUS15

DATABUS7
DATABUS8

DATABUS13
DATABUS12

DATABUS14

DATABUS6

DATABUS9
DATABUS10

DATABUS1

DATABUS11

DATABUS4
DATABUS5

DATABUS2
DATABUS3

DATABUS0
RT_DIAG7
RT_DIAG15
RT_DIAG6

RT_DIAG5

RT_DIAG1

RT_DIAG13

RT_DIAG11

RT_DIAG0

RT_DIAG2

RT_DIAG9

RT_DIAG[15..0]

RT_DIAG14

RT_DIAG3

RT_DIAG12
RT_DIAG4

RT_DIAG10
RT_DIAG8

GREEN_WIRE0
GREEN_WIRE1
GREEN_WIRE2
GREEN_WIRE3
GREEN_WIRE4
GREEN_WIRE5
GREEN_WIRE6
GREEN_WIRE7

PICDAT7
PICDAT6
PICDAT5
PICDAT4
PICDAT3
PICDAT2
PICDAT1
PICDAT0

GEO_ADDR7
GEO_ADDR6
GEO_ADDR5

boo

bzo

+3.3V +3.3V

D D

DDDDDD

D

D

+3.3V +3.3V +3.3V +3.3V +3.3V +3.3V

+5V

+5V

+5V +5V

+5V

D

+5V

+12V_TST

D

D

D

+5V

D

D

+12V_TST

+12V_TST

-12V_TST

-12V_TST

+5V

+5V

D

+5V

+5V

DD

D

D

D

+3.3V

+3.3V

D

+5V

D

D

+5V

+5V

D

D

+5V

+5V

D
D

+12V_TST
-12V_TST

D

Gnd

Vcc

U14D

74LS14

9 8

14
7

C4

0.01 uF

C337

0.22 uF

R21
10K

R9500
300/1W

H
P Logic C

onnector
J5

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

+5V
CLK2
CLK1

D15
D14
D13
D12
D11
D10
D09
D08
D07
D06
D05
D04
D03
D02
D01
D00

GND

C375

0.22 uF

T1

PE-5769

1

2

3

4
5

6

1

2

3

4
5

6

R9501
300/1W

C2

1 uF

C9
0.001 uF

R12
1K

C296

0.01 uF

Q1

TN3725A

1

2

3 R30

866

R32
100K

R22
10K

Q2

TN3725A

1

2

3

C321

0.01 uF

R13
300R2

56

C323

0.01 uF

R36
1K

U9901

ispLSI 5256VA

33
34
35
36
37
38
40
42
43
44
45
46
47
53
54
55
56
57
59
60
62
63
64
65
66
67
68
70
71
72
73
74
75
76
81
82
83
84
85
86
87
89
91
92
93
94
95
96
97
98

100
111
112
114
115
116
117
118
119
120
122
124
125
126

127
129
130
131
132
133
134
140
141
142
143
144
145
146
147
148
149

153
154
155

151

159
160
161

162

163
165
166
167
168
169
171
172

173

174
175
176
178
180
181
182
183
187
188
189
190
192
193
194
195
196
197
198
200
202
203
204
205
206
1
2
4
5
6
8
9
10
11
13
15
16
17
18
20
21
23
24
25
26

7 14 22 31 41 61 80 90 11
0

12
3

13
9

15
2

15
6

17
7

18
6

20
1

184
185

3 12 19 27 39 48 58 69 77 88 99 11
3

12
1

12
8

13
5

15
0

16
4

17
0

17
9

19
1

19
9

28
29
30

136
32

78
79

138

137

I/O 1
I/O 2
I/O 3
I/O 4
I/O 5
I/O 6
I/O 7
I/O 8
I/O 9
I/O 10
I/O 11
I/O 12
I/O 13
I/O 14
I/O 15
I/O 16
I/O 17
I/O 18
I/O 19
I/O 20
I/O 21
I/O 22
I/O 23
I/O 24
I/O 25
I/O 26
I/O 27
I/O 28
I/O 29
I/O 30
I/O 31
I/O 32
I/O 33
I/O 34
I/O 35
I/O 36
I/O 37
I/O 38
I/O 39
I/O 40
I/O 41
I/O 42
I/O 43
I/O 44
I/O 45
I/O 46
I/O 47
I/O 48
I/O 49
I/O 50
I/O 51
I/O 52
I/O 53
I/O 54
I/O 55
I/O 56
I/O 57
I/O 58
I/O 59
I/O 60
I/O 61
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Sub-block Diagram, Analog Signal Processing
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Grounding connections for b acking bar.  Tie all pins
together using TOP SIDE  TRACES ONLY.  Connect
trace sets to AGND using via s at each end of connector
only.  Do not put any vias  inside connector body or
along long edges, so as to minimally obstruct charge
signals passin g underneath.

No installable par ts on this page;
all components are bare-board copper
features  only.
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All jumpers are actually 3-pin pad arrays designed to allow
installation of a low-resistance 0402 resistor either between
pads 1 and 2 or pads 3 and 4, manually routing all eighty
bits of the bus to the left-side LDVS drivers or to the right
side LVDS drivers.  This break removes the long stubs
to the unused side allowing the unused side to be unstuffed
and eliminating reflection possibilities.

1 2 3

Blowup sk etch of
how this  works

Pad pattern  of board

Mount resistor this way  to route to the right

Mount resistor this way  to route to the left

trace to lef t side LVDS trace to righ t side LVDS

trace coming up from CPLD

All parts on this page installed in
both left-handed and right-handed
boards.  POSITIO N OF COMPONENTS
VARIES WITH BOAR D HANDEDNESS.
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Sub-block Diagram, Qin,MCM,CPLD, #1, #2
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Sub-block Diagram, Qin,MCM,CPLD, #3,#4
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Sub-block Diagram, Qin,MCM,CPLD, #5, #6

<Cage Code>
Size

Scale

CAGE Code DWG NO Rev

Sheet
of

MCM 5

MCM 5

SVX_CLK
SVX_CLK*

DISC_OUT[71..0]

PRIORITY_IN

MCM_QIN[63..0]

DVALID
SVX_DAT[7..0]

PRIORITY_OUT

MCM_CTL[7..0]

SDA
SCL

MCM5_VDDA

SIFT_CTL[4..0]

VCAL
MODE0
MODE1
CHANGE_MODE

MCM5_DVDD

MCM 6

MCM 6

SVX_CLK
SVX_CLK*

DISC_OUT[71..0]

PRIORITY_IN

MCM_QIN[63..0]

DVALID
SVX_DAT[7..0]

PRIORITY_OUT

MCM_CTL[7..0]

SDA
SCL

MCM6_VDDA

SIFT_CTL[4..0]

VCAL
MODE0

MODE1
CHANGE_MODE

MCM6_DVDD

CPLD 5

CPLD 5

DISC_IN[71..0]

CLK_69

PICDAT[7..0]
LD_MCM_CTL

LD_SHFT

LVDS_OUT[9..0]

MCM_SHAREL[9..0]
MCM_SHARER[9..0]

CLK_53

TDI
BSCAN
TMS

TCK

TDO

DLYD_DISC[7..0]

XING

ENABLE_SIFT_CLKS

MCM_CTL[7..0]

POWER_ON_RESET*

LED_CLK

READ_MCM_CTL

INTER_PLD[7..0]

LD_LVDS_CTL

LD_TST
LD_STAT

EV_DLY_OE*
EV_DLY_RE*
EV_DLY_RCLK

CPLD 6

CPLD 6

DISC_IN[71..0]

CLK_69

PICDAT[7..0]
LD_MCM_CTL

LD_SHFT

LVDS_OUT[9..0]

MCM_SHAREL[9..0]
MCM_SHARER[9..0]

CLK_53

TDI
BSCAN
TMS

TCK

TDO

DLYD_DISC[7..0]

XING

ENABLE_SIFT_CLKS

MCM_CTL[7..0]

POWER_ON_RESET*

LED_CLK

READ_MCM_CTL

INTER_PLD[7..0]

LD_LVDS_CTL

LD_TST
LD_STAT

EV_DLY_OE*
EV_DLY_RE*
EV_DLY_RCLK

Q Input 6

Q Input 6

HEATER6_DRV
TEMP_SENSE6

VLPC_CURRENT6

C6_BIAS_DRIVE

MCM6_Q[63..0]

TEST_PULSE

BAYONET_IN BAYONET_OUT
BIAS_READBACK6

MCM6_VDDA

Q Input 5

Q Input 5

HEATER5_DRV
TEMP_SENSE5

VLPC_CURRENT5

C5_BIAS_DRIVE

MCM5_Q[63..0]

TEST_PULSE

BAYONET_IN

BAYONET_OUT

BIAS_READBACK5

MCM5_VDDA

MCM5_Q[63..0]

DISC5_DAT[71..0]
MCM5_CTL[7..0]

DISC6_DAT[71..0]

LVDS_OUT[19..10]

MCM6_CTL[7..0]

MCM6_Q[63..0]

DLYD_DISC[7..0]

LD_STAT

TCK

VLPC_BIAS5
HEATER_DRIVE5

VLPC_BIAS6
HEATER_DRIVE6

SVX_DIRECT_CTL0
SVX_DIRECT_CTL1
SVX_DIRECT_CTL2
SVX_DIRECT_CTL3

SVX_DIRECT_CTL2

CLK_53

CLK_53

LED_CLK

LED_CLK

LD_SHFT
LD_STAT
LD_TST

LD_TST

ENABLE_SIFT_CLKS

ENABLE_SIFT_CLKS

BSCAN
TMS
TCK

POWER_ON_RESET*

LD_SHFT

BSCAN
TMS

POWER_ON_RESET*

M
C

M
34

_S
HA

R
E[

9.
.0

]

LVDS_OUT[9..0]

DLYD_DISC[7..0]

BIAS_READBACK5

BIAS_READBACK6

CRYO_TEMP_SENSE6
VLPC_CURRENT6

CRYO_TEMP_SENSE5
VLPC_CURRENT5

XING

XING

SVX_DIRECT_CTL0
SVX_DIRECT_CTL1

SVX_DIRECT_CTL3

SVX_CLKS6

SVX_CLKS5

DD

D

D

D

D

D

D

CS3
0.1 uF

C7106
0.1 uF

R7102

51
RS9

330

RS10

330

RS11

330

C7102
0.1 uF

R7106

51

US5

mc10elt20

8

5
7

2

3

VCC

GND
IN

Q

Q*

RS12

330

US6

mc10elt20

8

5
7

2

3

VCC

GND
IN

Q

Q*

C7110
0.1 uF

CRYO_TEMP_SENSE[6..5]

VLPC_CURRENT[6..5]

BAYONET_OUT

DVALID

PRIORITY_OUT

DLYD_DISC[7..0]

LVDS_OUT[19..0]

BIAS_READBACK[6..5]

SVX_DAT[7..0]

MCM_SHARER[9..0]

INTER_PLD[7..0]

TDO

READ_MCM_CTL5

TDI

VSVX_CLK5

LD_TST

LED_CLK

POWER_ON_RESET*

XING

TCK

LD_STAT

ENABLE_SIFT_CLKS

LD_LVDS_CTL5

TMS

CLK_53

PICDAT[7..0]

LD_SHFT

LD_MCM_CTL5

BSCAN

PRIORITY_IN

SCL

SIFT5_CLKS[4..0]
SVX_DIRECT_CTL[3..0]

TEST_PULSE

VLPC_BIAS[6..5]
HEATER_DRIVE[6..5]

READ_MCM_CTL6
LD_LVDS_CTL6

LD_MCM_CTL6

SIFT6_CLKS[4..0]

EV_DLY_RE*
EV_DLY_RCLK

EV_DLY6_OE*

EV_DLY5_OE*

BAYONET_IN

MCM_SHAREL[9..0]

VSVX_CLK6

SDA

SVX_CLKS[6..5]



A

A

B

B

C

C

D

D

E

E

F

F

G

G

H

H

1 1

2 2

3 3

4 4
All parts on t his page, if
installed, are in stalled in both
left-handed and  right-handed
boards.

<OrgAddr4>

C

D-Zero Experiment - Central Fiber Tracker - CFT Axial Analog Front End

3823-113-ED-330238

Thursday, February 15, 2001
9 42

D

Fermi National Accelerator Laboratory
P.O. Box 500  M/S 352
Batavia, IL 60510

Sub-block Diagram, Qin,MCM,CPLD, #7, #8
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Slow clock routed to CPLDs. 
This replaces the '123 one shot
LED pulse stretchers.

SEQ_XCLK is the single
ended version of crossing
that arrives over the
sequencer cable.  It is a
constant 53MHz / 7.

this is the SECOND
device in the JTAG
chain.

SIFTx_CT L buses
Bit 0:  READ
Bit 1: SH
Bit 2:  DRST
Bit 3: PCLMP
Bit 4:  PRST

Clock generator.  Creates  53 MHz from XING clock.

Phase 1a: foldback to divide r for clock multiplication

Phase 3a: 53 MHz clo ck to half of CPLDs

Phase 1b: 53 MHz cloc k to Clock Generator

Phase 4a: 53 MHz clock to mi crocontroller 'helper' CPLD

CPLD provides divide-by- seven function to cause
PLL to multiply XING by seven, creating 53 MHZ.

AC Terminators.  Put one at so urce end of trace, the other
at the far end of the trace.

53MHZ to CPLDs assoc iated with MCMs 1-4

53MHZ to CPLDs assoc iated with MCMs 5-8

AC Terminators.  Put one at so urce end of trace, the other
at the far end of the trace.

AC Terminators.  Put one at so urce end of trace, the other
at the far end of the trace.

AC Terminators.  Put one at so urce end of trace, the other
at the far end of the trace.

Phase 4b: 53 MHz for use b y daughter card (12-MCM)

Phase 3b: 53 MHz clo ck to half of CPLDs

Phase 2a: 53 MHz clock to  LVDS drivers (lefthand)
Phase 2b: 53 MHz clock to LVDS drivers (righthand)

PRST

S/H

READ

PCLMP

DRST

Layout note:  Some swappin g of pins may be allowed
to ease routing.  Contac t designer for details.

CPLD_53MHZC Lay out Note: Put
terminator i mmediately
adjacent to C Y7B992; this
output reserve d for use in
12-MCM variati on of design.

One copy of VSVX_CLK goes to eac h VSVX CPLD (next to each MCM);
terminations are put adjacent to C PLDs, and found on CPLD pages of
schematic.  In 12-MCM variation of  design, VSVX_CLK 1,2,7,8 run on
motherboard and VSVX_CLK 3,4,5,6 are available for use on daughtercard. 
In that scenario, each of VSVX_C LK3,4,5,6 will drive two CPLDs.

All parts on t his page, if
installed, are in stalled in both
left-handed and  right-handed
boards.
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10 bit bus for sha ring of bits to 
LVDS CPLD of MCM  to the right,
viewing the component  side of the board.
Does not connect to a nything for MCM #8.

LVDS bus contains, on average, 9 bits
of data plus one bi t of board status
every 53MHZ cloc k tick.  Status
information may b e obtained from
six-bit private bus from other CPLD on
the page (e.g. MCM  power or digital
status), or via eig ht-bit data loaded
from microp rocessor.

LD_SHFT is a copy of the crossing clock,
appropriately phase delayed for loading
the LVDS data once per crossing.  It
comes from the c lock generator.

LD_TST is a flag that al so comes from the clock
generator.  It indicates t hat the data which should
be loaded by LD_SHFT is test data, not real MCM
data.  When LD_TST is a sserted the seven bit 
pattern previously writte n by LD_TST_PAT from the
micro is loaded into all shift registers, not the
MCM data.

All parts on t his page, if
installed, are in stalled in both
left-handed and  right-handed
boards.
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VSVX and LVDS data serializers, MCM #1
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10 bit bus for sha ring of bits to 
LVDS CPLD of MC M to the left,
viewing the component  side of the board.
Does not connect to a nything for MCM #1.

10 bit bus for sha ring of bits to 
LVDS CPLD of MCM  to the right,
viewing the component  side of the board.
Does not connect to a nything for MCM #8.

LVDS bus contains, on average, 9 bits
of data plus one bi t of board status
every 53MHZ cloc k tick.  Status
information may b e obtained from
six-bit private bus from other CPLD on
the page (e.g. MCM  power or digital
status), or via eig ht-bit data loaded
from microp rocessor.

LD_SHFT is a copy of the crossing clock,
appropriately phase delayed for loading
the LVDS data once per crossing.  It
comes from the c lock generator.

LD_TST is a flag that al so comes from the clock
generator.  It indicates t hat the data which should
be loaded by LD_SHFT is test data, not real MCM
data.  When LD_TST is a sserted the seven bit 
pattern previously writte n by LD_TST_PAT from the
micro is loaded into all shift registers, not the
MCM data.

All parts on t his page, if
installed, are in stalled in both
left-handed and  right-handed
boards.
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VSVX and LVDS data serializers, MCM #2
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10 bit bus for sha ring of bits to 
LVDS CPLD of MC M to the left,
viewing the component  side of the board.
Does not connect to a nything for MCM #1.

10 bit bus for sha ring of bits to 
LVDS CPLD of MCM  to the right,
viewing the component  side of the board.
Does not connect to a nything for MCM #8.

LVDS bus contains, on average, 9 bits
of data plus one bi t of board status
every 53MHZ cloc k tick.  Status
information may b e obtained from
six-bit private bus from other CPLD on
the page (e.g. MCM  power or digital
status), or via eig ht-bit data loaded
from microp rocessor.

LD_SHFT is a copy of the crossing clock,
appropriately phase delayed for loading
the LVDS data once per crossing.  It
comes from the c lock generator.

LD_TST is a flag that al so comes from the clock
generator.  It indicates t hat the data which should
be loaded by LD_SHFT is test data, not real MCM
data.  When LD_TST is a sserted the seven bit 
pattern previously writte n by LD_TST_PAT from the
micro is loaded into all shift registers, not the
MCM data.

All parts on t his page, if
installed, are in stalled in both
left-handed and  right-handed
boards.
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10 bit bus for sha ring of bits to 
LVDS CPLD of MC M to the left,
viewing the component  side of the board.
Does not connect to a nything for MCM #1.

10 bit bus for sha ring of bits to 
LVDS CPLD of MCM  to the right,
viewing the component  side of the board.
Does not connect to a nything for MCM #8.

LVDS bus contains, on average, 9 bits
of data plus one bi t of board status
every 53MHZ cloc k tick.  Status
information may b e obtained from
six-bit private bus from other CPLD on
the page (e.g. MCM  power or digital
status), or via eig ht-bit data loaded
from microp rocessor.

LD_SHFT is a copy of the crossing clock,
appropriately phase delayed for loading
the LVDS data once per crossing.  It
comes from the c lock generator.

LD_TST is a flag that al so comes from the clock
generator.  It indicates t hat the data which should
be loaded by LD_SHFT is test data, not real MCM
data.  When LD_TST is a sserted the seven bit 
pattern previously writte n by LD_TST_PAT from the
micro is loaded into all shift registers, not the
MCM data.

All parts on t his page, if
installed, are in stalled in both
left-handed and  right-handed
boards.
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VSVX and LVDS data serializers, MCM #4
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10 bit bus for sha ring of bits to 
LVDS CPLD of MC M to the left,
viewing the component  side of the board.
Does not connect to a nything for MCM #1.

10 bit bus for sha ring of bits to 
LVDS CPLD of MCM  to the right,
viewing the component  side of the board.
Does not connect to a nything for MCM #8.

LVDS bus contains, on average, 9 bits
of data plus one bi t of board status
every 53MHZ cloc k tick.  Status
information may b e obtained from
six-bit private bus from other CPLD on
the page (e.g. MCM  power or digital
status), or via eig ht-bit data loaded
from microp rocessor.

LD_SHFT is a copy of the crossing clock,
appropriately phase delayed for loading
the LVDS data once per crossing.  It
comes from the c lock generator.

LD_TST is a flag that al so comes from the clock
generator.  It indicates t hat the data which should
be loaded by LD_SHFT is test data, not real MCM
data.  When LD_TST is a sserted the seven bit 
pattern previously writte n by LD_TST_PAT from the
micro is loaded into all shift registers, not the
MCM data.

All parts on t his page, if
installed, are in stalled in both
left-handed and  right-handed
boards.
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VSVX and LVDS data serializers, MCM #5
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10 bit bus for sha ring of bits to 
LVDS CPLD of MC M to the left,
viewing the component  side of the board.
Does not connect to a nything for MCM #1.

10 bit bus for sha ring of bits to 
LVDS CPLD of MCM  to the right,
viewing the component  side of the board.
Does not connect to a nything for MCM #8.

LVDS bus contains, on average, 9 bits
of data plus one bi t of board status
every 53MHZ cloc k tick.  Status
information may b e obtained from
six-bit private bus from other CPLD on
the page (e.g. MCM  power or digital
status), or via eig ht-bit data loaded
from microp rocessor.

LD_SHFT is a copy of the crossing clock,
appropriately phase delayed for loading
the LVDS data once per crossing.  It
comes from the c lock generator.

LD_TST is a flag that al so comes from the clock
generator.  It indicates t hat the data which should
be loaded by LD_SHFT is test data, not real MCM
data.  When LD_TST is a sserted the seven bit 
pattern previously writte n by LD_TST_PAT from the
micro is loaded into all shift registers, not the
MCM data.

All parts on t his page, if
installed, are in stalled in both
left-handed and  right-handed
boards.
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VSVX and LVDS data serializers, MCM #6

<Cage Code>
Size

Scale

CAGE Code DWG NO Rev

Sheet
of

VSVX_OUT4
VSVX_OUT5
VSVX_OUT6
VSVX_OUT7

VSVX_OUT0
VSVX_OUT1
VSVX_OUT2
VSVX_OUT3

VSVX_OUT[7..0]

LVDS_OUT7
LVDS_OUT6
LVDS_OUT5
LVDS_OUT4
LVDS_OUT3
LVDS_OUT2
LVDS_OUT1
LVDS_OUT0

INTER_PLD7
INTER_PLD6
INTER_PLD5
INTER_PLD4
INTER_PLD3
INTER_PLD2
INTER_PLD1
INTER_PLD0

LVDS_OUT8
LVDS_OUT9

MCM_SHAREL0
MCM_SHAREL1
MCM_SHAREL2
MCM_SHAREL3
MCM_SHAREL4
MCM_SHAREL5
MCM_SHAREL6
MCM_SHAREL7

MCM_SHARER0
MCM_SHARER1
MCM_SHARER2
MCM_SHARER3
MCM_SHARER4
MCM_SHARER5
MCM_SHARER6
MCM_SHARER7

DLYD_DISC0
DLYD_DISC1
DLYD_DISC2
DLYD_DISC3
DLYD_DISC4
DLYD_DISC5
DLYD_DISC6
DLYD_DISC7

DISC_IN42

DISC_IN49

DISC_IN51

DISC_IN2

DISC_IN54

DISC_IN71

DISC_IN68

DISC_IN59

DISC_IN11

DISC_IN47

DISC_IN52

DISC_IN60

DISC_IN40

DISC_IN3

DISC_IN39

DISC_IN33

DISC_IN63

DISC_IN27

DISC_IN50

DISC_IN30

DISC_IN10

DISC_IN12

DISC_IN9

DISC_IN38

DISC_IN53

DISC_IN5

DISC_IN57

DISC_IN23

DISC_IN67

DISC_IN20

DISC_IN70
DISC_IN43

DISC_IN7

DISC_IN4

DISC_IN24

DISC_IN37

DISC_IN46

DISC_IN44
DISC_IN17

DISC_IN69

DISC_IN64

DISC_IN65

DISC_IN0

DISC_IN45

DISC_IN41

DISC_IN1

DISC_IN22

DISC_IN36

DISC_IN14

DISC_IN28

DISC_IN6

DISC_IN58

DISC_IN55

DISC_IN29

DISC_IN62

DISC_IN34
DISC_IN16

DISC_IN18

DISC_IN25

DISC_IN15

DISC_IN32

DISC_IN19

DISC_IN56

DISC_IN21

MCM_CTL7

VSVX_OUT1
VSVX_OUT2

VSVX_OUT0

MCM_CTL2

MCM_CTL5
MCM_CTL6

VSVX_OUT6

VSVX_OUT4
VSVX_OUT3

MCM_CTL3

PICDAT0

MCM_CTL1

MCM_CTL4

VSVX_OUT5

MCM_CTL0

DISC_IN26

DISC_IN31
DISC_IN13

DISC_IN8

DISC_IN48

DISC_IN35

DISC_IN66

DISC_IN61

VSVX_OUT7

PICDAT3
PICDAT4

PICDAT6
PICDAT7

PICDAT5

PICDAT2
PICDAT1

FIFO_WEN
FIFO_RESET

FIFO_WCLK

FIFO_FF

MCM_SHAREL8
MCM_SHAREL9

MCM_SHARER8
MCM_SHARER9

PICDAT7
PICDAT6
PICDAT5
PICDAT4
PICDAT3
PICDAT2
PICDAT1
PICDAT0

MSTAT1
MSTAT0

MSTAT2

MSTAT[5..0]

MSTAT0
MSTAT1
MSTAT2

DISC_IN16
DISC_IN34

DISC_IN0

DISC_IN5
DISC_IN58

DISC_IN69

DISC_IN20

DISC_IN54

DISC_IN36

DISC_IN64

DISC_IN15

DISC_IN28

DISC_IN3
DISC_IN21

DISC_IN62

DISC_IN29

DISC_IN53

DISC_IN12

DISC_IN42

DISC_IN32

DISC_IN41

DISC_IN51

DISC_IN4

DISC_IN70

DISC_IN30

DISC_IN59

DISC_IN23

DISC_IN9

DISC_IN52

DISC_IN55
DISC_IN37

DISC_IN33

DISC_IN25

DISC_IN49

DISC_IN45

DISC_IN46

DISC_IN67

DISC_IN11

DISC_IN44

DISC_IN43

DISC_IN50

DISC_IN63

DISC_IN60

DISC_IN47

DISC_IN56

DISC_IN22

DISC_IN17

DISC_IN57

DISC_IN27

DISC_IN40

DISC_IN18

DISC_IN14

DISC_IN65

DISC_IN68

DISC_IN19

DISC_IN6

DISC_IN1

DISC_IN24

DISC_IN7

DISC_IN38

DISC_IN10

DISC_IN39

DISC_IN71

DISC_IN2

DISC_IN66
DISC_IN48

DISC_IN13
DISC_IN31

DISC_IN8

DISC_IN35

DISC_IN61

DISC_IN26

MSTAT3
MSTAT4
MSTAT5

MSTAT3
MSTAT4
MSTAT5

D

+5V

+5V

D

+5V

D

+3.3V

D

D

+3.3V +3.3V

+3.3V +3.3V +3.3V +3.3V

+3.3V+3.3V

D

DD D

D D

D

D

D

D

+3.3V

D D

D

+3.3V+3.3V

D

+3.3V

+3.3V

D

D

D

+3.3V +3.3V +3.3V

+3.3V

D

D

D

C9633
0.1 uF

RT12

51

C9642
0.1 uF

CT12
47 pF

C9631
0.1 uF

C10558
0.1 uF

C9634
0.1 uF

C9575
0.1 uF

1
2

C9643
0.1 uF

C9641
0.1 uF

U9114

ispLSI2128VE

28
29
30
31
32
33
34
35
37
38
39
40
41
42
44
45
47
48
49
50
51
52
53
54
56
57
58
59
60
61
62
63
70
71
72
73
74
75
76
77
79
80
81
82
83
84
85
86
88
89
91
92
93
94
95
96
98
99

100
101
102
103
104
105

116
117
118
119
120
121
122
123
125
126
127
128
129
130
132
133
135
136
137
138
139
140
141
142
144
145
146
147
148
149
150
151
158
159
160
161
162
163
164
165
167
168
169
170
171
172
173
174
176
1
3
4
5
6
7
8
10
11
12
13
14
15
16
17

24 46 68 87 10
9

13
4

15
3

17
5

2 22 43 65 90 11
1

13
1

15
6

114
155

67
19

20
113
108

110
23

15
4

26 25 66 10
7

21

I/O 0
I/O 1
I/O 2
I/O 3
I/O 4
I/O 5
I/O 6
I/O 7
I/O 8
I/O 9
I/O 10
I/O 11
I/O 12
I/O 13
I/O 14
I/O 15
I/O 16
I/O 17
I/O 18
I/O 19
I/O 20
I/O 21
I/O 22
I/O 23
I/O 24
I/O 25
I/O 26
I/O 27
I/O 28
I/O 29
I/O 30
I/O 31
I/O 32
I/O 33
I/O 34
I/O 35
I/O 36
I/O 37
I/O 38
I/O 39
I/O 40
I/O 41
I/O 42
I/O 43
I/O 44
I/O 45
I/O 46
I/O 47
I/O 48
I/O 49
I/O 50
I/O 51
I/O 52
I/O 53
I/O 54
I/O 55
I/O 56
I/O 57
I/O 58
I/O 59
I/O 60
I/O 61
I/O 62
I/O 63

I/O 64
I/O 65
I/O 66
I/O 67
I/O 68
I/O 69
I/O 70
I/O 71
I/O 72
I/O 73
I/O 74
I/O 75
I/O 76
I/O 77
I/O 78
I/O 79
I/O 80
I/O 81
I/O 82
I/O 83
I/O 84
I/O 85
I/O 86
I/O 87
I/O 88
I/O 89
I/O 90
I/O 91
I/O 92
I/O 93
I/O 94
I/O 95
I/O 96
I/O 97
I/O 98
I/O 99

I/O 100
I/O 101
I/O 102
I/O 103
I/O 104
I/O 105
I/O 106
I/O 107
I/O 108
I/O 109
I/O 110
I/O 111
I/O 112
I/O 113
I/O 114
I/O 115
I/O 116
I/O 117
I/O 118
I/O 119
I/O 120
I/O 121
I/O 122
I/O 123
I/O 124
I/O 125
I/O 126
I/O 127

G
ND

G
ND

G
ND

G
ND

G
ND

G
ND

G
ND

G
ND

VC
C

VC
C

VC
C

VC
C

VC
C

VC
C

VC
C

VC
C

IN 4
IN 5
IN 6
IN 7

Y0
Y1
Y2

GOE 0
GOE 1

TD
O

/IN
2

TD
I/I

N0
BS

CA
N

TM
S/

IN
1

TC
K/

IN
3

RE
SE

T

C6602
0.1 uF

1
2

C10561
0.1 uF

RT13

51

C9677
10uF

1
2

U9112-2

CY7C4811

49
50
51
52
53
54
55
56

48

9 40

37
36
35
34
33
32
31
30
29

38 39

25
26

27

28

47 46

45

44
43

42

57 41

Q1
Q2
Q3
Q4
Q5
Q6
Q7
Q8

Q0

VC
C

VC
CD0

D1
D2
D3
D4
D5
D6
D7
D8

PAF* PAE*

WEN2/LD*
WCLK

WEN1*

RS*

FF* EF*

OE*

REN2*
RCLK

REN1*

G
ND

G
ND

C10559
0.1 uF

C10556
0.1 uF

C10560
0.1 uF

C10555
0.1 uF

CT13
47 pF

C10562
0.1 uF

C9632
0.1 uF

U9629

ispLSI2128VE

28
29
30
31
32
33
34
35
37
38
39
40
41
42
44
45
47
48
49
50
51
52
53
54
56
57
58
59
60
61
62
63
70
71
72
73
74
75
76
77
79
80
81
82
83
84
85
86
88
89
91
92
93
94
95
96
98
99

100
101
102
103
104
105

116
117
118
119
120
121
122
123
125
126
127
128
129
130
132
133
135
136
137
138
139
140
141
142
144
145
146
147
148
149
150
151
158
159
160
161
162
163
164
165
167
168
169
170
171
172
173
174
176
1
3
4
5
6
7
8
10
11
12
13
14
15
16
17

24 46 68 87 10
9

13
4

15
3

17
5

2 22 43 65 90 11
1

13
1

15
6

114
155

67
19

20
113
108

110
23

15
4

26 25 66 10
7

21

I/O 0
I/O 1
I/O 2
I/O 3
I/O 4
I/O 5
I/O 6
I/O 7
I/O 8
I/O 9
I/O 10
I/O 11
I/O 12
I/O 13
I/O 14
I/O 15
I/O 16
I/O 17
I/O 18
I/O 19
I/O 20
I/O 21
I/O 22
I/O 23
I/O 24
I/O 25
I/O 26
I/O 27
I/O 28
I/O 29
I/O 30
I/O 31
I/O 32
I/O 33
I/O 34
I/O 35
I/O 36
I/O 37
I/O 38
I/O 39
I/O 40
I/O 41
I/O 42
I/O 43
I/O 44
I/O 45
I/O 46
I/O 47
I/O 48
I/O 49
I/O 50
I/O 51
I/O 52
I/O 53
I/O 54
I/O 55
I/O 56
I/O 57
I/O 58
I/O 59
I/O 60
I/O 61
I/O 62
I/O 63

I/O 64
I/O 65
I/O 66
I/O 67
I/O 68
I/O 69
I/O 70
I/O 71
I/O 72
I/O 73
I/O 74
I/O 75
I/O 76
I/O 77
I/O 78
I/O 79
I/O 80
I/O 81
I/O 82
I/O 83
I/O 84
I/O 85
I/O 86
I/O 87
I/O 88
I/O 89
I/O 90
I/O 91
I/O 92
I/O 93
I/O 94
I/O 95
I/O 96
I/O 97
I/O 98
I/O 99

I/O 100
I/O 101
I/O 102
I/O 103
I/O 104
I/O 105
I/O 106
I/O 107
I/O 108
I/O 109
I/O 110
I/O 111
I/O 112
I/O 113
I/O 114
I/O 115
I/O 116
I/O 117
I/O 118
I/O 119
I/O 120
I/O 121
I/O 122
I/O 123
I/O 124
I/O 125
I/O 126
I/O 127

G
ND

G
ND

G
ND

G
ND

G
ND

G
ND

G
ND

G
ND

VC
C

VC
C

VC
C

VC
C

VC
C

VC
C

VC
C

VC
C

IN 4
IN 5
IN 6
IN 7

Y0
Y1
Y2

GOE 0
GOE 1

TD
O

/IN
2

TD
I/I

N0
BS

CA
N

TM
S/

IN
1

TC
K/

IN
3

RE
SE

T

C9676
10uF

1
2

C10557
0.1 uF

C9640
0.1 uF

DISC_IN[71..0]

CLK_69

PICDAT[7..0]

LD_MCM_CTL

LD_SHFT
LVDS_OUT[9..0]

MCM_SHAREL[9..0]

MCM_SHARER[9..0]

CLK_53

TDI
BSCAN
TMS
TCK

TDO

DLYD_DISC[7..0]

XING

ENABLE_SIFT_CLKS

MCM_CTL[7..0]

POWER_ON_RESET*

LED_CLK

READ_MCM_CTL

INTER_PLD[7..0]

LD_LVDS_CTL

LD_TST

LD_STAT

EV_DLY_OE*

EV_DLY_RE*

EV_DLY_RCLK



A

A

B

B

C

C

D

D

E

E

F

F

G

G

H

H

1 1

2 2

3 3

4 4

10 bit bus for sha ring of bits to 
LVDS CPLD of MC M to the left,
viewing the component  side of the board.
Does not connect to a nything for MCM #1.

10 bit bus for sha ring of bits to 
LVDS CPLD of MCM  to the right,
viewing the component  side of the board.
Does not connect to a nything for MCM #8.

LVDS bus contains, on average, 9 bits
of data plus one bi t of board status
every 53MHZ cloc k tick.  Status
information may b e obtained from
six-bit private bus from other CPLD on
the page (e.g. MCM  power or digital
status), or via eig ht-bit data loaded
from microp rocessor.

LD_SHFT is a copy of the crossing clock,
appropriately phase delayed for loading
the LVDS data once per crossing.  It
comes from the c lock generator.

LD_TST is a flag that al so comes from the clock
generator.  It indicates t hat the data which should
be loaded by LD_SHFT is test data, not real MCM
data.  When LD_TST is a sserted the seven bit 
pattern previously writte n by LD_TST_PAT from the
micro is loaded into all shift registers, not the
MCM data.

All parts on t his page, if
installed, are in stalled in both
left-handed and  right-handed
boards.
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VSVX and LVDS data serializers, MCM #7
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10 bit bus for sha ring of bits to 
LVDS CPLD of MC M to the left,
viewing the component  side of the board.
Does not connect to a nything for MCM #1.

LVDS bus contains, on average, 9 bits
of data plus one bi t of board status
every 53MHZ cloc k tick.  Status
information may b e obtained from
six-bit private bus from other CPLD on
the page (e.g. MCM  power or digital
status), or via eig ht-bit data loaded
from microp rocessor.

LD_SHFT is a copy of the crossing clock,
appropriately phase delayed for loading
the LVDS data once per crossing.  It
comes from the c lock generator.

LD_TST is a flag that al so comes from the clock
generator.  It indicates t hat the data which should
be loaded by LD_SHFT is test data, not real MCM
data.  When LD_TST is a sserted the seven bit 
pattern previously writte n by LD_TST_PAT from the
micro is loaded into all shift registers, not the
MCM data.

All parts on t his page, if
installed, are in stalled in both
left-handed and  right-handed
boards.
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VSVX and LVDS data serializers, MCM #8

<Cage Code>
Size

Scale

CAGE Code DWG NO Rev

Sheet
of

VSVX_OUT4
VSVX_OUT5
VSVX_OUT6
VSVX_OUT7

VSVX_OUT0
VSVX_OUT1
VSVX_OUT2
VSVX_OUT3

VSVX_OUT[7..0]

LVDS_OUT7
LVDS_OUT6
LVDS_OUT5
LVDS_OUT4
LVDS_OUT3
LVDS_OUT2
LVDS_OUT1
LVDS_OUT0

INTER_PLD7
INTER_PLD6
INTER_PLD5
INTER_PLD4
INTER_PLD3
INTER_PLD2
INTER_PLD1
INTER_PLD0

LVDS_OUT8
LVDS_OUT9

MCM_SHAREL0
MCM_SHAREL1
MCM_SHAREL2
MCM_SHAREL3
MCM_SHAREL4
MCM_SHAREL5
MCM_SHAREL6
MCM_SHAREL7

DLYD_DISC0
DLYD_DISC1
DLYD_DISC2
DLYD_DISC3
DLYD_DISC4
DLYD_DISC5
DLYD_DISC6
DLYD_DISC7

DISC_IN42

DISC_IN49

DISC_IN51

DISC_IN2

DISC_IN54

DISC_IN71

DISC_IN68

DISC_IN59

DISC_IN11

DISC_IN47

DISC_IN52

DISC_IN60

DISC_IN40

DISC_IN3

DISC_IN39

DISC_IN33

DISC_IN63

DISC_IN27

DISC_IN50

DISC_IN30

DISC_IN10

DISC_IN12

DISC_IN9

DISC_IN38

DISC_IN53

DISC_IN5

DISC_IN57

DISC_IN23

DISC_IN67

DISC_IN20

DISC_IN70
DISC_IN43

DISC_IN7

DISC_IN4

DISC_IN24

DISC_IN37

DISC_IN46

DISC_IN44
DISC_IN17

DISC_IN69

DISC_IN64

DISC_IN65

DISC_IN0

DISC_IN45

DISC_IN41

DISC_IN1

DISC_IN22

DISC_IN36

DISC_IN14

DISC_IN28

DISC_IN6

DISC_IN58

DISC_IN55

DISC_IN29

DISC_IN62

DISC_IN34
DISC_IN16

DISC_IN18

DISC_IN25

DISC_IN15

DISC_IN32

DISC_IN19

DISC_IN56

DISC_IN21

MCM_CTL7

VSVX_OUT1
VSVX_OUT2

VSVX_OUT0

MCM_CTL2

MCM_CTL5
MCM_CTL6

VSVX_OUT6

VSVX_OUT4
VSVX_OUT3

MCM_CTL3

PICDAT0

MCM_CTL1

MCM_CTL4

VSVX_OUT5

MCM_CTL0

DISC_IN26

DISC_IN31
DISC_IN13

DISC_IN8

DISC_IN48

DISC_IN35

DISC_IN66

DISC_IN61

VSVX_OUT7

PICDAT3
PICDAT4

PICDAT6
PICDAT7

PICDAT5

PICDAT2
PICDAT1

FIFO_WEN
FIFO_RESET

FIFO_WCLK

FIFO_FF

MCM_SHAREL8
MCM_SHAREL9

PICDAT7
PICDAT6
PICDAT5
PICDAT4
PICDAT3
PICDAT2
PICDAT1
PICDAT0

MSTAT1
MSTAT0

MSTAT2

MSTAT[5..0]

MSTAT0
MSTAT1
MSTAT2

DISC_IN16
DISC_IN34

DISC_IN0

DISC_IN5
DISC_IN58

DISC_IN69

DISC_IN20

DISC_IN54

DISC_IN36

DISC_IN64

DISC_IN15

DISC_IN28

DISC_IN3
DISC_IN21

DISC_IN62

DISC_IN29

DISC_IN53

DISC_IN12

DISC_IN42

DISC_IN32

DISC_IN41

DISC_IN51

DISC_IN4

DISC_IN70

DISC_IN30

DISC_IN59

DISC_IN23

DISC_IN9

DISC_IN52

DISC_IN55
DISC_IN37

DISC_IN33

DISC_IN25

DISC_IN49

DISC_IN45

DISC_IN46

DISC_IN67

DISC_IN11

DISC_IN44

DISC_IN43

DISC_IN50

DISC_IN63

DISC_IN60

DISC_IN47

DISC_IN56

DISC_IN22

DISC_IN17

DISC_IN57

DISC_IN27

DISC_IN40

DISC_IN18

DISC_IN14

DISC_IN65

DISC_IN68

DISC_IN19

DISC_IN6

DISC_IN1

DISC_IN24

DISC_IN7

DISC_IN38

DISC_IN10

DISC_IN39

DISC_IN71

DISC_IN2

DISC_IN66
DISC_IN48

DISC_IN13
DISC_IN31

DISC_IN8

DISC_IN35

DISC_IN61

DISC_IN26

MSTAT3
MSTAT4
MSTAT5

MSTAT3
MSTAT4
MSTAT5

D

+5V

+5V

D

+5V

D

+3.3V

D

D

+3.3V +3.3V

+3.3V +3.3V +3.3V +3.3V

+3.3V+3.3V

D

DD D

D D

D

D

D

D

+3.3V

D D

D

+3.3V+3.3V

D

+3.3V

+3.3V

D

D

D

+3.3V +3.3V +3.3V

+3.3V

D

D

D

C9833
0.1 uF

C9842
0.1 uF

C9831
0.1 uF

C10574
0.1 uF

C9834
0.1 uF

C9775
0.1 uF

1
2

C9843
0.1 uF

C9841
0.1 uF

U9116

ispLSI2128VE

28
29
30
31
32
33
34
35
37
38
39
40
41
42
44
45
47
48
49
50
51
52
53
54
56
57
58
59
60
61
62
63
70
71
72
73
74
75
76
77
79
80
81
82
83
84
85
86
88
89
91
92
93
94
95
96
98
99

100
101
102
103
104
105

116
117
118
119
120
121
122
123
125
126
127
128
129
130
132
133
135
136
137
138
139
140
141
142
144
145
146
147
148
149
150
151
158
159
160
161
162
163
164
165
167
168
169
170
171
172
173
174
176
1
3
4
5
6
7
8
10
11
12
13
14
15
16
17

24 46 68 87 10
9

13
4

15
3

17
5

2 22 43 65 90 11
1

13
1

15
6

114
155

67
19

20
113
108

110
23

15
4

26 25 66 10
7

21

I/O 0
I/O 1
I/O 2
I/O 3
I/O 4
I/O 5
I/O 6
I/O 7
I/O 8
I/O 9
I/O 10
I/O 11
I/O 12
I/O 13
I/O 14
I/O 15
I/O 16
I/O 17
I/O 18
I/O 19
I/O 20
I/O 21
I/O 22
I/O 23
I/O 24
I/O 25
I/O 26
I/O 27
I/O 28
I/O 29
I/O 30
I/O 31
I/O 32
I/O 33
I/O 34
I/O 35
I/O 36
I/O 37
I/O 38
I/O 39
I/O 40
I/O 41
I/O 42
I/O 43
I/O 44
I/O 45
I/O 46
I/O 47
I/O 48
I/O 49
I/O 50
I/O 51
I/O 52
I/O 53
I/O 54
I/O 55
I/O 56
I/O 57
I/O 58
I/O 59
I/O 60
I/O 61
I/O 62
I/O 63

I/O 64
I/O 65
I/O 66
I/O 67
I/O 68
I/O 69
I/O 70
I/O 71
I/O 72
I/O 73
I/O 74
I/O 75
I/O 76
I/O 77
I/O 78
I/O 79
I/O 80
I/O 81
I/O 82
I/O 83
I/O 84
I/O 85
I/O 86
I/O 87
I/O 88
I/O 89
I/O 90
I/O 91
I/O 92
I/O 93
I/O 94
I/O 95
I/O 96
I/O 97
I/O 98
I/O 99

I/O 100
I/O 101
I/O 102
I/O 103
I/O 104
I/O 105
I/O 106
I/O 107
I/O 108
I/O 109
I/O 110
I/O 111
I/O 112
I/O 113
I/O 114
I/O 115
I/O 116
I/O 117
I/O 118
I/O 119
I/O 120
I/O 121
I/O 122
I/O 123
I/O 124
I/O 125
I/O 126
I/O 127

G
ND

G
ND

G
ND

G
ND

G
ND

G
ND

G
ND

G
ND

VC
C

VC
C

VC
C

VC
C

VC
C

VC
C

VC
C

VC
C

IN 4
IN 5
IN 6
IN 7

Y0
Y1
Y2

GOE 0
GOE 1

TD
O

/IN
2

TD
I/I

N0
BS

CA
N

TM
S/

IN
1

TC
K/

IN
3

RE
SE

T

C10577
0.1 uF

C8602
0.1 uF

1
2

RT16

51

C9877
10uF

1
2

U9113-2

CY7C4811

49
50
51
52
53
54
55
56

48

9 40

37
36
35
34
33
32
31
30
29

38 39

25
26

27

28

47 46

45

44
43

42

57 41

Q1
Q2
Q3
Q4
Q5
Q6
Q7
Q8

Q0

VC
C

VC
CD0

D1
D2
D3
D4
D5
D6
D7
D8

PAF* PAE*

WEN2/LD*
WCLK

WEN1*

RS*

FF* EF*

OE*

REN2*
RCLK

REN1*

G
ND

G
ND

C10575
0.1 uF

C10572
0.1 uF

C10576
0.1 uF

C10571
0.1 uF

CT16
47 pF

C10578
0.1 uF

C9832
0.1 uF

RT17

51

U9829

ispLSI2128VE

28
29
30
31
32
33
34
35
37
38
39
40
41
42
44
45
47
48
49
50
51
52
53
54
56
57
58
59
60
61
62
63
70
71
72
73
74
75
76
77
79
80
81
82
83
84
85
86
88
89
91
92
93
94
95
96
98
99
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103
104
105
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117
118
119
120
121
122
123
125
126
127
128
129
130
132
133
135
136
137
138
139
140
141
142
144
145
146
147
148
149
150
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158
159
160
161
162
163
164
165
167
168
169
170
171
172
173
174
176
1
3
4
5
6
7
8
10
11
12
13
14
15
16
17

24 46 68 87 10
9

13
4

15
3

17
5

2 22 43 65 90 11
1

13
1

15
6

114
155

67
19

20
113
108

110
23

15
4

26 25 66 10
7

21

I/O 0
I/O 1
I/O 2
I/O 3
I/O 4
I/O 5
I/O 6
I/O 7
I/O 8
I/O 9
I/O 10
I/O 11
I/O 12
I/O 13
I/O 14
I/O 15
I/O 16
I/O 17
I/O 18
I/O 19
I/O 20
I/O 21
I/O 22
I/O 23
I/O 24
I/O 25
I/O 26
I/O 27
I/O 28
I/O 29
I/O 30
I/O 31
I/O 32
I/O 33
I/O 34
I/O 35
I/O 36
I/O 37
I/O 38
I/O 39
I/O 40
I/O 41
I/O 42
I/O 43
I/O 44
I/O 45
I/O 46
I/O 47
I/O 48
I/O 49
I/O 50
I/O 51
I/O 52
I/O 53
I/O 54
I/O 55
I/O 56
I/O 57
I/O 58
I/O 59
I/O 60
I/O 61
I/O 62
I/O 63

I/O 64
I/O 65
I/O 66
I/O 67
I/O 68
I/O 69
I/O 70
I/O 71
I/O 72
I/O 73
I/O 74
I/O 75
I/O 76
I/O 77
I/O 78
I/O 79
I/O 80
I/O 81
I/O 82
I/O 83
I/O 84
I/O 85
I/O 86
I/O 87
I/O 88
I/O 89
I/O 90
I/O 91
I/O 92
I/O 93
I/O 94
I/O 95
I/O 96
I/O 97
I/O 98
I/O 99

I/O 100
I/O 101
I/O 102
I/O 103
I/O 104
I/O 105
I/O 106
I/O 107
I/O 108
I/O 109
I/O 110
I/O 111
I/O 112
I/O 113
I/O 114
I/O 115
I/O 116
I/O 117
I/O 118
I/O 119
I/O 120
I/O 121
I/O 122
I/O 123
I/O 124
I/O 125
I/O 126
I/O 127

G
ND

G
ND

G
ND

G
ND

G
ND

G
ND

G
ND

G
ND

VC
C

VC
C

VC
C

VC
C

VC
C

VC
C

VC
C

VC
C

IN 4
IN 5
IN 6
IN 7

Y0
Y1
Y2

GOE 0
GOE 1
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O

/IN
2

TD
I/I

N0
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CA
N

TM
S/

IN
1

TC
K/

IN
3

RE
SE

T

CT17
47 pF

C9876
10uF

1
2

C10573
0.1 uF

C9840
0.1 uF

DISC_IN[71..0]

CLK_69

PICDAT[7..0]

LD_MCM_CTL

LD_SHFT
LVDS_OUT[9..0]

MCM_SHAREL[9..0]

CLK_53

TDI
BSCAN
TMS
TCK

TDO

DLYD_DISC[7..0]

XING

ENABLE_SIFT_CLKS

MCM_CTL[7..0]

POWER_ON_RESET*

LED_CLK

READ_MCM_CTL

INTER_PLD[7..0]

LD_LVDS_CTL

LD_TST

LD_STAT

EV_DLY_OE*

EV_DLY_RE*

EV_DLY_RCLK
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BUSY* outp ut of the
CY7C136 is open
drain.

BUSY* outp ut of the
CY7C136 is open
drain.

high bytelow byte

0x8000 to 0x87FF

All parts on t his page, if
installed, are in stalled in both
left-handed and  right-handed
boards.
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Dual-Port RAM

 
Size

Scale

CAGE Code DWG NO Rev

Sheet
of

PICDAT0 PICDAT0

DPRAM_OE*DPRAM_OE*

LATCHADDR6 LATCHADDR6

LATCHADDR4 LATCHADDR4
LATCHADDR5 LATCHADDR5

PICDAT1 PICDAT1

LATCHADDR3 LATCHADDR3

PICDAT7 PICDAT7

PICDAT3 PICDAT3
PICDAT2 PICDAT2

PICDAT6 PICDAT6
PICDAT5 PICDAT5

LATCHADDR8 LATCHADDR8
LATCHADDR9 LATCHADDR9

LATCHADDR7 LATCHADDR7

LATCHADDR1 LATCHADDR1
LATCHADDR0 LATCHADDR0

LATCHADDR2 LATCHADDR2

BUSY2* BUSY2*

PICDAT4 PICDAT4

LATCHADDR10 LATCHADDR10

WE*

WE*WE*

OE*

OE*OE*

RAMADDR3

RAMADDR9

RAMADDR0
RAMADDR1
RAMADDR2

RAMADDR4

RAMADDR8

RAMADDR10

RAMADDR7

RAMADDR5
RAMADDR6

RAMADDR3

RAMADDR9

RAMADDR0
RAMADDR1
RAMADDR2

RAMADDR4

RAMADDR8

RAMADDR10

RAMADDR7

RAMADDR5
RAMADDR6

DATABUS4

DATABUS2

DATABUS0

DATABUS3

DATABUS5

DATABUS1

DATABUS7
DATABUS6 DATABUS14

DATABUS10
DATABUS11

DATABUS9

DATABUS13
DATABUS12

DATABUS15

DATABUS8

RAMADDR[10..0]

DATABUS[15..0]

DPRAM1_CE*
DPRAM_WE*DPRAM_WE*

DPRAM0_CE*

+5V

DD

D

D

+5V

+5V

+5V

+5V

U16

CY7C136

52
1
2
3
4
5
6
7
8
9

50

38
37
36
35
34
33
32
31
30
29
40

46
47
51

10
11
12
13
14
15
16
17

39
43
44

20
21
22
23
24
25
26
27

49 41
48 42

45
19

AL0
AL1
AL2
AL3
AL4
AL5
AL6
AL7
AL8
AL9
AL10

AR0
AR1
AR2
AR3
AR4
AR5
AR6
AR7
AR8
AR9

AR10

CE* L
R/W* L
OE* L

IOL0
IOL1
IOL2
IOL3
IOL4
IOL5
IOL6
IOL7

OE* R
R/W* R

CE* R

IOR0
IOR1
IOR2
IOR3
IOR4
IOR5
IOR6
IOR7

INT* L INT* R
BUSY* L BUSY* R

VC
C

G
ND

U17

CY7C136

52
1
2
3
4
5
6
7
8
9

50

38
37
36
35
34
33
32
31
30
29
40

46
47
51

10
11
12
13
14
15
16
17

39
43
44

20
21
22
23
24
25
26
27

49 41
48 42

45
19

AL0
AL1
AL2
AL3
AL4
AL5
AL6
AL7
AL8
AL9
AL10

AR0
AR1
AR2
AR3
AR4
AR5
AR6
AR7
AR8
AR9

AR10

CE* L
R/W* L
OE* L

IOL0
IOL1
IOL2
IOL3
IOL4
IOL5
IOL6
IOL7

OE* R
R/W* R

CE* R

IOR0
IOR1
IOR2
IOR3
IOR4
IOR5
IOR6
IOR7

INT* L INT* R
BUSY* L BUSY* R

VC
C

G
ND

C307
0.01 uF

C410
0.01 uF

R115

1K

1 2

DATABUS[15..0]

RAMADDR[10..0]

WE*
OE*

PICDAT[7..0]

LATCHADDR[10..0]DPRAM1_CE*

DPRAM0_CE*

DPRAM_WE*
DPRAM_OE*

DPRAM_BUSY*
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Parts on thi s page, if
installed, are installed onto
left-handed b oards ONLY.
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LVDS Drivers for Left-Hand Insertion

<Cage Code>
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Scale
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Sheet
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L_LINK1_D0+

L_LINK1_D0-

L_LINK1_D1+

L_LINK1_D1-

L_LINK1_D2+

L_LINK1_D2-

L_LINK1_CLK+

L_LINK1_CLK-

L_LINK2_D0+

L_LINK2_D0-

L_LINK2_D1+

L_LINK2_D1-

L_LINK2_D2+

L_LINK2_D2-

L_LINK2_CLK+

L_LINK2_CLK-

L_LINK4_D0+

L_LINK4_D0-

L_LINK4_D1+

L_LINK4_D1-

L_LINK4_D2+

L_LINK4_D2-

L_LINK4_CLK+

L_LINK4_CLK-

L_LINK3_D0+

L_LINK3_D0-

L_LINK3_D1+

L_LINK3_D1-

L_LINK3_D2+

L_LINK3_D2-

L_LINK3_CLK+

L_LINK3_CLK-

LVDS2_DAT18
LVDS2_DAT19

LVDS3_DAT19

LVDS4_DAT1

LVDS4_DAT6

LVDS4_DAT19

LVDS4_DAT14

LVDS4_DAT4

LVDS4_DAT2

LVDS4_DAT0

LVDS4_DAT12
LVDS4_DAT13

LVDS4_DAT16

LVDS4_DAT18

LVDS3_DAT17

LVDS4_DAT7

LVDS4_DAT15

LVDS3_DAT18

LVDS4_DAT3

LVDS4_DAT5

LVDS4_DAT17

LVDS3_DAT16

LVDS2_DAT11

LVDS2_DAT2
LVDS2_DAT1

LVDS2_DAT17

LVDS2_DAT12

LVDS2_DAT3

LVDS2_DAT8

LVDS2_DAT14

LVDS2_DAT0

LVDS2_DAT7

LVDS2_DAT15

LVDS2_DAT9
LVDS2_DAT10

LVDS2_DAT4
LVDS2_DAT5

LVDS2_DAT13

LVDS2_DAT16

LVDS2_DAT6

LVDS3_DAT8

LVDS3_DAT4

LVDS3_DAT14

LVDS3_DAT6

LVDS3_DAT12

LVDS3_DAT5

LVDS3_DAT11

LVDS3_DAT15

LVDS3_DAT9

LVDS3_DAT2
LVDS3_DAT1

LVDS3_DAT13

LVDS3_DAT10

LVDS3_DAT7

LVDS3_DAT3

LVDS1_DAT8

LVDS1_DAT10

LVDS1_DAT5
LVDS1_DAT6

LVDS1_DAT11

LVDS1_DAT4

LVDS1_DAT1
LVDS1_DAT0

LVDS1_DAT2

LVDS1_DAT18

LVDS1_DAT9

LVDS1_DAT12
LVDS1_DAT13

LVDS1_DAT16

LVDS1_DAT19

LVDS1_DAT7

LVDS1_DAT14
LVDS1_DAT15

LVDS1_DAT17

LVDS1_DAT3

LVDS3_DAT0

LVDS4_DAT8
LVDS4_DAT9
LVDS4_DAT10
LVDS4_DAT11

D D

+3.3V
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Installation Control = NONE
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C301
0.1 uF
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0.1 uF
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0.1 uF
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0.1 uF

RC1
SORC20-AC-500K/500M
Installation Control = NONE
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RC3
SORC20-AC-500K/500M
Installation Control = NONE
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0.1 uF

C289
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0.1 uF

PL1-65B15 HM 'B'
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0.1 uF

PL1-140E15 HM 'B'
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PL1-116D16 HM 'B'

RC7
SORC20-AC-500K/500M
Installation Control = NONE
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LINK3_SYNC

LINK1_SYNCLVDS1_DAT[19..0]
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A A

Place underneat h body of MCM
to allow mounting o f a ground shield
under th e part.

Digital controls that  now come from CPLD.

CTS type 742 SMT resistor array,
see Digi-Key ca talog.  Value
100K o hms.

Put on BOTTOM s ide of board, 
directly unde r the opamp.

Alll op-amps configured a s simple X1 gain buffers
with voltag e offset.

Pullups on MCM_CTL2, M CM_CTL3 added and one
TPS2022D changed to T PS2020D per ECO1004

Vout = 1.25 * [(51K +  16K)/16K] = 5.234V

Vclmp nom = 5V * ( 4.3/5.3) = 4.05V

All parts on t his page, if
installed, are in stalled in both
left-handed and  right-handed
boards.

<OrgAddr4>

C

D-Zero Experiment - Central Fiber Tracker - CFT Axial Analog Front End

3823-113-ED-330238

Tuesday, February 20, 2001
21 42

D

Fermi National Accelerator Laboratory
P.O. Box 500  M/S 352
Batavia, IL 60510

Packaged MCM 1and support circuitry

<Cage Code>
Size

Scale

CAGE Code DWG NO Rev

Sheet
of

MCM_QIN30
MCM_QIN28
MCM_QIN26
MCM_QIN24
MCM_QIN22
MCM_QIN20
MCM_QIN19
MCM_QIN17
MCM_QIN15
MCM_QIN13
MCM_QIN11
MCM_QIN9
MCM_QIN7
MCM_QIN6
MCM_QIN4
MCM_QIN2
MCM_QIN1
MCM_QIN0
MCM_QIN3
MCM_QIN5
MCM_QIN8
MCM_QIN10
MCM_QIN12
MCM_QIN14
MCM_QIN16
MCM_QIN18
MCM_QIN21
MCM_QIN23
MCM_QIN25
MCM_QIN27
MCM_QIN29
MCM_QIN31
MCM_QIN32
MCM_QIN34
MCM_QIN36
MCM_QIN38
MCM_QIN40
MCM_QIN42
MCM_QIN45
MCM_QIN47
MCM_QIN49
MCM_QIN51
MCM_QIN53
MCM_QIN55
MCM_QIN58
MCM_QIN60
MCM_QIN63
MCM_QIN62
MCM_QIN61
MCM_QIN59
MCM_QIN57
MCM_QIN56
MCM_QIN54
MCM_QIN52
MCM_QIN50
MCM_QIN48
MCM_QIN46
MCM_QIN44
MCM_QIN43
MCM_QIN41
MCM_QIN39
MCM_QIN37
MCM_QIN35
MCM_QIN33

DISC_OUT18
DISC_OUT27
DISC_OUT54
DISC_OUT1
DISC_OUT28
DISC_OUT46
DISC_OUT64
DISC_OUT11
DISC_OUT29
DISC_OUT47
DISC_OUT3
DISC_OUT21
DISC_OUT39
DISC_OUT57
DISC_OUT4
DISC_OUT22
DISC_OUT49
DISC_OUT67
DISC_OUT14
DISC_OUT32
DISC_OUT50
DISC_OUT68
DISC_OUT24
DISC_OUT42
DISC_OUT60
DISC_OUT7
DISC_OUT25
DISC_OUT43
DISC_OUT70
DISC_OUT17
DISC_OUT44
DISC_OUT53
DISC_OUT62
DISC_OUT71
DISC_OUT35
DISC_OUT26
DISC_OUT8
DISC_OUT61
DISC_OUT52
DISC_OUT34
DISC_OUT16
DISC_OUT69
DISC_OUT51
DISC_OUT33
DISC_OUT15
DISC_OUT6
DISC_OUT59
DISC_OUT41
DISC_OUT23
DISC_OUT5
DISC_OUT58
DISC_OUT40

SVX_DAT1

SVX_DAT5

SVX_DAT0

SVX_DAT2

SVX_DAT7

SVX_DAT3
SVX_DAT4

SVX_DAT6

DISC_OUT31

DISC_OUT66

DISC_OUT30

DISC_OUT56
DISC_OUT65

DISC_OUT20
DISC_OUT38

DISC_OUT63

DISC_OUT36

DISC_OUT10

DISC_OUT45

DISC_OUT9
DISC_OUT0

DISC_OUT55
DISC_OUT2

DISC_OUT19
DISC_OUT37

DISC_OUT13

DISC_OUT48

DISC_OUT12

ANALOG_GND

MCM1_AVDD2

SIFT_CTL3

DIGITAL_GND

SIFT_CTL1
SIFT_CTL0

SIFT_CTL2

SIFT_CTL4

MCM1_VDDA

MCM1_AVDD

MCM1_AVDD2

MCM_CTL7

MCM_CTL2

MCM_CTL1

MCM_CTL3

MCM_CTL6

MCM_CTL0

MCM_CTL4

MCM_CTL5

MCM_CTL4

MCM_CTL1

MCM_CTL0

MCM_CTL5

MCM_CTL6

MCM_CTL7

MCM_CTL3

MCM_CTL2

MCM1_VDDA

A A A A A

AD

D

D

A

A

+6V

+6V

A
+5V

AA

D
A

+6V

+5V

A

A

A

A

A

A

-12V

D

D

A A A A

A A

D
D

A

D

A

A A

+12V

D

A

D

-12V

+12V

+12V

+12V

+12V

-12V

A

A

D

D

A

+5V

+5V

A A

A

A

D

C673

100pF

R671 0

R662 0

R100712.2K

R661
100

R571 0

J22
TP1

1

C738

100pF

R9991 1K

R143

2.2K

C802
0.1 uF

C568

0.1 uF

R9992 1K

C780

0.1 uF

R10069

16.0K, 0.1%

C642
0.1 uF

C9960 100pF

C772
10uF

R9993 1K

R100151K

R733

2.2K

C9961 100pF

C9959 100pF

C434
2.2UF

J63

TP1

1

C692

.01 UF

C761 100pF

C762 100pF

C567
2.2UF

R100171K

J38

TP1

1

C435
0.1 uF

R10055

470

R200
100

C760
2.2UF

R100391K

U143

TPS2022D

2
3

6
7
8

4
1 5

IN1
IN2

OUT1
OUT2
OUT3

EN*
GND OC*

C527

.01 UF

R100161K

R718

51

R100401K

U37

MAX521

AD0
15

AD1
17

AGND
6

DAC_OUT0
2

DAC_OUT1
1

DAC_OUT2
24

DAC_OUT3
23

DAC_OUT4
11

DAC_OUT5
12

DAC_OUT6
13

DAC_OUT7
14

DGND
5

REF0
4

REF1
3

REF2
22

REF3
21

REF4
19

SCL
8

SDA
10

VDD
18

R572 0

J23
TP1

1

R100722.2K

U157

SIFT/SVX MCM

171
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173
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175
176
178
179
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183
185
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188
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192
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208
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213
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1
2
3
4
6
7
8
9
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20
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144
145
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152
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154
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164
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30
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36
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39
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52
53
54
55
56
57
58
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85

97
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125

124
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121

114
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116
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75

74
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96
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91
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7
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5 12 19 26 66
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9

22
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123

81

Q_IN 2
Q_IN 5
Q_IN 6
Q_IN 7
Q_IN 10
Q_IN 11
Q_IN 12
Q_IN 13
Q_IN 16
Q_IN 17
Q_IN 20
Q_IN 21
Q_IN 22
Q_IN 23
Q_IN 26
Q_IN 27
Q_IN 28
Q_IN 29
Q_IN 32
Q_IN 36
Q_IN 37
Q_IN 38
Q_IN 41
Q_IN 42
Q_IN 43
Q_IN 46
Q_IN 47
Q_IN 48
Q_IN 49
Q_IN 52
Q_IN 53
Q_IN 56
Q_IN 57
Q_IN 58
Q_IN 59
Q_IN 62
Q_IN 66
Q_IN 67
Q_IN 68
Q_IN 71
Q_IN 72
Q_IN 73
Q_IN 74
Q_IN 77
Q_IN 78
Q_IN 81
Q_IN 82
Q_IN 83
Q_IN 84
Q_IN 87
Q_IN 88
Q_IN 91
Q_IN 92
Q_IN 94
Q_IN 97
Q_IN 98
Q_IN 99
Q_IN 102
Q_IN 103
Q_IN 104
Q_IN 107
Q_IN 108
Q_IN 109
Q_IN 110
Q_IN 111
Q_IN 112
Q_IN 117
Q_IN 118
Q_IN 119
Q_IN 120
Q_IN 123
Q_IN 124

DISC_OUT 2
DISC_OUT 5
DISC_OUT 6
DISC_OUT 7

DISC_OUT 10
DISC_OUT 11
DISC_OUT 12
DISC_OUT 13
DISC_OUT 16
DISC_OUT 17
DISC_OUT 20
DISC_OUT 21
DISC_OUT 22
DISC_OUT 23
DISC_OUT 26
DISC_OUT 27
DISC_OUT 28
DISC_OUT 29
DISC_OUT 32
DISC_OUT 36
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U160-3
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100pF

R100732.2K
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0.1 uF
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0.1 uF
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SVX_CLK
SVX_CLK*

DISC_OUT[71..0]

PRIORITY_IN

MCM_QIN[63..0]

DVALID

SVX_DAT[7..0]

PRIORITY_OUT

MCM_CTL[7..0]

SCL

MCM1_VDDA

SIFT_CTL[4..0]

VCAL

MODE0
MODE1

CHANGE_MODE
SDA

MCM1_DVDD
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Place underneat h body of MCM
to allow mounting o f a ground shield
under th e part.

Digital controls that  now come from CPLD.

CTS type 742 SMT resistor array,
see Digi-Key ca talog.  Value
100K o hms.

Put on BOTTOM s ide of board, 
directly unde r the opamp.

Alll op-amps configured a s simple X1 gain buffers
with voltag e offset.

Pullups on MCM_CTL2, M CM_CTL3 added and one
TPS2022D changed to T PS2020D per ECO1004

Vout = 1.25 * [(51K +  16K)/16K] = 5.234V

All parts on t his page, if
installed, are in stalled in both
left-handed and  right-handed
boards.
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C

D-Zero Experiment - Central Fiber Tracker - CFT Axial Analog Front End

3823-113-ED-330238

Tuesday, February 20, 2001
22 42

D

Fermi National Accelerator Laboratory
P.O. Box 500  M/S 352
Batavia, IL 60510

Packaged MCM 2 and support circuitry

<Cage Code>
Size

Scale

CAGE Code DWG NO Rev

Sheet
of

MCM_QIN30
MCM_QIN28
MCM_QIN26
MCM_QIN24
MCM_QIN22
MCM_QIN20
MCM_QIN19
MCM_QIN17
MCM_QIN15
MCM_QIN13
MCM_QIN11
MCM_QIN9
MCM_QIN7
MCM_QIN6
MCM_QIN4
MCM_QIN2
MCM_QIN1
MCM_QIN0
MCM_QIN3
MCM_QIN5
MCM_QIN8
MCM_QIN10
MCM_QIN12
MCM_QIN14
MCM_QIN16
MCM_QIN18
MCM_QIN21
MCM_QIN23
MCM_QIN25
MCM_QIN27
MCM_QIN29
MCM_QIN31
MCM_QIN32
MCM_QIN34
MCM_QIN36
MCM_QIN38
MCM_QIN40
MCM_QIN42
MCM_QIN45
MCM_QIN47
MCM_QIN49
MCM_QIN51
MCM_QIN53
MCM_QIN55
MCM_QIN58
MCM_QIN60
MCM_QIN63
MCM_QIN62
MCM_QIN61
MCM_QIN59
MCM_QIN57
MCM_QIN56
MCM_QIN54
MCM_QIN52
MCM_QIN50
MCM_QIN48
MCM_QIN46
MCM_QIN44
MCM_QIN43
MCM_QIN41
MCM_QIN39
MCM_QIN37
MCM_QIN35
MCM_QIN33

DISC_OUT18
DISC_OUT27
DISC_OUT54
DISC_OUT1
DISC_OUT28
DISC_OUT46
DISC_OUT64
DISC_OUT11
DISC_OUT29
DISC_OUT47
DISC_OUT3
DISC_OUT21
DISC_OUT39
DISC_OUT57
DISC_OUT4
DISC_OUT22
DISC_OUT49
DISC_OUT67
DISC_OUT14
DISC_OUT32
DISC_OUT50
DISC_OUT68
DISC_OUT24
DISC_OUT42
DISC_OUT60
DISC_OUT7
DISC_OUT25
DISC_OUT43
DISC_OUT70
DISC_OUT17
DISC_OUT44
DISC_OUT53
DISC_OUT62
DISC_OUT71
DISC_OUT35
DISC_OUT26
DISC_OUT8
DISC_OUT61
DISC_OUT52
DISC_OUT34
DISC_OUT16
DISC_OUT69
DISC_OUT51
DISC_OUT33
DISC_OUT15
DISC_OUT6
DISC_OUT59
DISC_OUT41
DISC_OUT23
DISC_OUT5
DISC_OUT58
DISC_OUT40

SVX_DAT1

SVX_DAT5

SVX_DAT0

SVX_DAT2

SVX_DAT7

SVX_DAT3
SVX_DAT4

SVX_DAT6

MCM_CTL5

MCM_CTL6
MCM_CTL7

DISC_OUT31

DISC_OUT66

DISC_OUT30

DISC_OUT56
DISC_OUT65

DISC_OUT20
DISC_OUT38

DISC_OUT63

DISC_OUT36

DISC_OUT10

DISC_OUT45

DISC_OUT9
DISC_OUT0

DISC_OUT55
DISC_OUT2

DISC_OUT19
DISC_OUT37

DISC_OUT13

DISC_OUT48

DISC_OUT12

ANALOG_GND

MCM2_AVDD2

MCM_CTL2

MCM_CTL3

MCM_CTL4

MCM_CTL1

MCM_CTL0

SIFT_CTL3

DIGITAL_GND

SIFT_CTL1
SIFT_CTL0

SIFT_CTL2

SIFT_CTL4

MCM2_VDDA

MCM2_AVDD2

MCM_CTL1

MCM_CTL0

MCM_CTL4

MCM_CTL5

MCM_CTL6

MCM_CTL7

MCM_CTL2

MCM_CTL3

MCM2_VDDA

A A A A A

AD

D D

A

A

+6V

+6V

A
+5V

AA

D
A

+6V

+5V

A

A

A

A

A

-12V

D

D

A A A A

A A

D
D

A

D

A

A A

+12V

D

A

D

-12V

+12V

+12V

+12V

+12V

-12V

A

A

D

D

A

A

+5V

+5V

+5V

A A

A

A

D

R100822.2K

U2002
TK11350BMCL

6 4

2
1 3

5
VIN VOUT

GND
SHTDN Byp

GND

R100812.2K

+

-

U2160-3
LF347D9

10
8

11
4

C2003
2.2UF

R100832.2K

R2001

3.3K

C2030

.01 UF

R100802.2K

C2005
0.1 uF

R2011

3.3K

C2009
0.1 uF

C2013
0.1 uF

R9994 1K

C9970 100pF

C2002
0.1 uF

R10077

16.0K, 0.1%

C2022

100pF

R9995 1K

R2017

742C163104JTR-ND

1
2
3
4
5
6
7
8

16
15
14
13
12
11
10
9

C9966 100pF

U2125

TPS2020D

2
3

6
7
8

4
1 5

IN1
IN2

OUT1
OUT2
OUT3

EN*
GND OC*

R9996 1K

R100181K

J69

TP1

1

C9965 100pF

C9967 100pF

C2019
2.2UF

R2012

51

C9969 100pF

C9762 100pF

RC9220

EZA-ST22AAAJ
2
3
4
57

8
9

10

16

C2020
2.2UF

R100201K

+

-

U2160-1

LF347D

2

3
1

11
4

R2002
100

R100411K

C2008

0.1 uF

C2011

0.1 uF

R100191K

C2028
10uF

R100421K

C9968 100pF

J40

TP1

1

U9996
TK11900MTL

6 4
2
1

3
5

VIN VOUT
CTL
Byp

FB
GND

R2015
4.3K

C2014
0.1 uF

C2010
0.1 uF

C2029

0.1 uF

R20140

R100792.2K

C2001
0.1 uF

C2015
0.1 uF

C2032
0.1 uF

C10585
10uF

R20050

C10586
10uF

R2013

2.2K

+

-

U2160-4

LF347D
13

12
14

11
4

U159

SIFT/SVX MCM

171
172
173
174
175
176
178
179
180
181
182
183
185
186
187
188
189
190
192
193
194
195
196
197
199
200
201
202
203
204
206
207
208
209
210
211
213
214
215
216
217
218
220
221
222
223
224
225
227
228

1
2
3
4
6
7
8
9

10
11
13
14
15
16
17
18
20
21
22
23
24
25

132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168

28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

98
99
100
101
102
103
104
105

82

83
84

85

97

126

125

124

122

121

114
115
116
117
118

75

74

73

71
72

96
95

92
93
94

109

90

91

67 68 12
9

12
8

78 79 11
1

11
2

89 87 10
7

70

27 46 65 77 80 11
0

11
3

11
9

13
1

15
0

16
9

5 12 19 26 66

69

76 12
0

12
7

13
0

17
0

17
7

19
1

19
8

20
5

21
2

21
9

22
6

18
4

86 88 10
6

10
8

123

81

Q_IN 2
Q_IN 5
Q_IN 6
Q_IN 7
Q_IN 10
Q_IN 11
Q_IN 12
Q_IN 13
Q_IN 16
Q_IN 17
Q_IN 20
Q_IN 21
Q_IN 22
Q_IN 23
Q_IN 26
Q_IN 27
Q_IN 28
Q_IN 29
Q_IN 32
Q_IN 36
Q_IN 37
Q_IN 38
Q_IN 41
Q_IN 42
Q_IN 43
Q_IN 46
Q_IN 47
Q_IN 48
Q_IN 49
Q_IN 52
Q_IN 53
Q_IN 56
Q_IN 57
Q_IN 58
Q_IN 59
Q_IN 62
Q_IN 66
Q_IN 67
Q_IN 68
Q_IN 71
Q_IN 72
Q_IN 73
Q_IN 74
Q_IN 77
Q_IN 78
Q_IN 81
Q_IN 82
Q_IN 83
Q_IN 84
Q_IN 87
Q_IN 88
Q_IN 91
Q_IN 92
Q_IN 94
Q_IN 97
Q_IN 98
Q_IN 99
Q_IN 102
Q_IN 103
Q_IN 104
Q_IN 107
Q_IN 108
Q_IN 109
Q_IN 110
Q_IN 111
Q_IN 112
Q_IN 117
Q_IN 118
Q_IN 119
Q_IN 120
Q_IN 123
Q_IN 124

DISC_OUT 2
DISC_OUT 5
DISC_OUT 6
DISC_OUT 7

DISC_OUT 10
DISC_OUT 11
DISC_OUT 12
DISC_OUT 13
DISC_OUT 16
DISC_OUT 17
DISC_OUT 20
DISC_OUT 21
DISC_OUT 22
DISC_OUT 23
DISC_OUT 26
DISC_OUT 27
DISC_OUT 28
DISC_OUT 29
DISC_OUT 32
DISC_OUT 36
DISC_OUT 37
DISC_OUT 38
DISC_OUT 41
DISC_OUT 42
DISC_OUT 43
DISC_OUT 46
DISC_OUT 47
DISC_OUT 48
DISC_OUT 49
DISC_OUT 52
DISC_OUT 53
DISC_OUT 56
DISC_OUT 57
DISC_OUT 58
DISC_OUT 59
DISC_OUT 62

DISC_OUT 94
DISC_OUT 92
DISC_OUT 91
DISC_OUT 88
DISC_OUT 87
DISC_OUT 84
DISC_OUT 83
DISC_OUT 82
DISC_OUT 81
DISC_OUT 78
DISC_OUT 77
DISC_OUT 74
DISC_OUT 73
DISC_OUT 72
DISC_OUT 71
DISC_OUT 68
DISC_OUT 67
DISC_OUT 66

DISC_OUT 124
DISC_OUT 123
DISC_OUT 120
DISC_OUT 119
DISC_OUT 118
DISC_OUT 117
DISC_OUT 114
DISC_OUT 113
DISC_OUT 110
DISC_OUT 109
DISC_OUT 108
DISC_OUT 107
DISC_OUT 104
DISC_OUT 103
DISC_OUT 102

DISC_OUT 99
DISC_OUT 98
DISC_OUT 97

D_OUT 0
D_OUT 1
D_OUT 2
D_OUT 3
D_OUT 4
D_OUT 5
D_OUT 6
D_OUT 7

CH_0_PA

VREF_1
VREF_2

G
ND

_A
NA

LO
G

DVALID

VH_DR_A

VH_TH_1

THRESH_SEL

VH_TH_2

VCLMP

READ
SH
DRST
PCLMP
PRST

VH_DR_B

GAIN_SEL

VH_TH_4

VH_TH_3
VL_TH_B

SVX_CLK
SVX_CLKB

CHANGE_MODE
MODE1
MODE0

PRIORITY_IN

PRIORITY_OUT

VCAL
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A
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G
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G
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G
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G

G
ND
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NA

LO
G

G
ND
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NA
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VREF_4

G
ND

_A
NA

LO
G

G
ND

_A
NA
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G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND
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NA

LO
G

G
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_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

AG
ND

AG
ND

DG
ND

Q
G

ND

VL_TH_A

GATEOVR*

J68

TP1

1

U2126

TPS2022D

2
3

6
7
8

4
1 5

IN1
IN2

OUT1
OUT2
OUT3

EN*
GND OC*

J25

TP1

1

C2017

100pF

R10133

470

C2000
2.2UF

C2023

100pF

R20080

C2004

.01 UF

C10608
100 pF

R2010

51

C2006
0.1 uF

R2000

2.2K

R2016

1K

J24

TP1

1

C2007
2.2UF

C2021
0.1 uF

U36

MAX521

AD0
15

AD1
17

AGND
6

DAC_OUT0
2

DAC_OUT1
1

DAC_OUT2
24

DAC_OUT3
23

DAC_OUT4
11

DAC_OUT5
12

DAC_OUT6
13

DAC_OUT7
14

DGND
5

REF0
4

REF1
3

REF2
22

REF3
21

REF4
19

SCL
8

SDA
10

VDD
18

C9761 100pF

C2018

.01 UF

R2009 0

RC9233

EZA-ST22AAAJ
2
3
4
57

8
9

10
16

J55

TP1

1

R2006 0

C2031
0.1 uF

C2016

100pF

R2004

68K

+

-

U2160-2
LF347D

6

5
7

11
4

J41

TP1

1

C2024
10uF

C2012

0.1 uF

R2007
100

U2001
MC33263NW-40R2

6 4

2
1 3

5
VIN VOUT

GND
SHTDN Byp

GND

C2025
2.2UF

R100782.2K

R10076

51.0K, 0.1%

R20030

SVX_CLK
SVX_CLK*

DISC_OUT[71..0]

PRIORITY_IN

MCM_QIN[63..0]

DVALID

SVX_DAT[7..0]

PRIORITY_OUT

MCM_CTL[7..0]

SCL

MCM2_VDDA

SIFT_CTL[4..0]

VCAL

MODE0
MODE1

CHANGE_MODE
SDA

MCM2_DVDD



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Place underneat h body of MCM
to allow mounting o f a ground shield
under th e part.

Digital controls that  now come from CPLD.

CTS type 742 SMT resistor array,
see Digi-Key ca talog.  Value
100K o hms.

Put on BOTTOM s ide of board, 
directly unde r the opamp.

Alll op-amps configured a s simple X1 gain buffers
with voltag e offset.

Pullups on MCM_CTL2, M CM_CTL3 added and one
TPS2022D changed to T PS2020D per ECO1004

Vout = 1.25 * [(51K +  16K)/16K] = 5.234V

All parts on t his page, if
installed, are in stalled in both
left-handed and  right-handed
boards.
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C

D-Zero Experiment - Central Fiber Tracker - CFT Axial Analog Front End

3823-113-ED-330238

Tuesday, February 20, 2001
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D

Fermi National Accelerator Laboratory
P.O. Box 500  M/S 352
Batavia, IL 60510

Packaged MCM 3 and support circuitry

<Cage Code>
Size

Scale

CAGE Code DWG NO Rev

Sheet
of

MCM_QIN30
MCM_QIN28
MCM_QIN26
MCM_QIN24
MCM_QIN22
MCM_QIN20
MCM_QIN19
MCM_QIN17
MCM_QIN15
MCM_QIN13
MCM_QIN11
MCM_QIN9
MCM_QIN7
MCM_QIN6
MCM_QIN4
MCM_QIN2
MCM_QIN1
MCM_QIN0
MCM_QIN3
MCM_QIN5
MCM_QIN8
MCM_QIN10
MCM_QIN12
MCM_QIN14
MCM_QIN16
MCM_QIN18
MCM_QIN21
MCM_QIN23
MCM_QIN25
MCM_QIN27
MCM_QIN29
MCM_QIN31
MCM_QIN32
MCM_QIN34
MCM_QIN36
MCM_QIN38
MCM_QIN40
MCM_QIN42
MCM_QIN45
MCM_QIN47
MCM_QIN49
MCM_QIN51
MCM_QIN53
MCM_QIN55
MCM_QIN58
MCM_QIN60
MCM_QIN63
MCM_QIN62
MCM_QIN61
MCM_QIN59
MCM_QIN57
MCM_QIN56
MCM_QIN54
MCM_QIN52
MCM_QIN50
MCM_QIN48
MCM_QIN46
MCM_QIN44
MCM_QIN43
MCM_QIN41
MCM_QIN39
MCM_QIN37
MCM_QIN35
MCM_QIN33

DISC_OUT18
DISC_OUT27
DISC_OUT54
DISC_OUT1
DISC_OUT28
DISC_OUT46
DISC_OUT64
DISC_OUT11
DISC_OUT29
DISC_OUT47
DISC_OUT3
DISC_OUT21
DISC_OUT39
DISC_OUT57
DISC_OUT4
DISC_OUT22
DISC_OUT49
DISC_OUT67
DISC_OUT14
DISC_OUT32
DISC_OUT50
DISC_OUT68
DISC_OUT24
DISC_OUT42
DISC_OUT60
DISC_OUT7
DISC_OUT25
DISC_OUT43
DISC_OUT70
DISC_OUT17
DISC_OUT44
DISC_OUT53
DISC_OUT62
DISC_OUT71
DISC_OUT35
DISC_OUT26
DISC_OUT8
DISC_OUT61
DISC_OUT52
DISC_OUT34
DISC_OUT16
DISC_OUT69
DISC_OUT51
DISC_OUT33
DISC_OUT15
DISC_OUT6
DISC_OUT59
DISC_OUT41
DISC_OUT23
DISC_OUT5
DISC_OUT58
DISC_OUT40

SVX_DAT1

SVX_DAT5

SVX_DAT0

SVX_DAT2

SVX_DAT7

SVX_DAT3
SVX_DAT4

SVX_DAT6

MCM_CTL5

MCM_CTL6
MCM_CTL7

DISC_OUT31

DISC_OUT66

DISC_OUT30

DISC_OUT56
DISC_OUT65

DISC_OUT20
DISC_OUT38

DISC_OUT63

DISC_OUT36

DISC_OUT10

DISC_OUT45

DISC_OUT9
DISC_OUT0

DISC_OUT55
DISC_OUT2

DISC_OUT19
DISC_OUT37

DISC_OUT13

DISC_OUT48

DISC_OUT12

ANALOG_GND

MCM3_VDDA
MCM3_AVDD2

MCM_CTL2

MCM_CTL3

MCM_CTL4

MCM_CTL1

MCM_CTL0

SIFT_CTL3

DIGITAL_GND

SIFT_CTL1
SIFT_CTL0

SIFT_CTL2

SIFT_CTL4

MCM3_AVDD2

MCM_CTL1

MCM_CTL0

MCM_CTL4

MCM_CTL5

MCM_CTL6

MCM_CTL7

MCM_CTL2

MCM_CTL3

MCM3_VDDA

A A A A A

AD

D D

A

A

+6V

+6V

A
+5V
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D
A
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+5V

A
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A
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A
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D

D

A A A A

A A

D
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D

A

D

-12V
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A

A

D

D

A

A
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A A

A

A

D

R3012

51

C9976 100pF

R100912.2K

+

-

U162-1

LF347D

2

3
1

11
4

U3002
TK11350BMCL

6 4

2
1 3

5
VIN VOUT

GND
SHTDN Byp

GND

C3010
0.1 uF

C3009
0.1 uF

R9997 1K

R3016

1K

C9973 100pF

R30050

R10085

16.0K, 0.1%

C3008

0.1 uF

R9998 1K

R100902.2K

C3021
0.1 uF

R3010

51

C3015
0.1 uF

R9999 1K

R100892.2K

R100862.2K

U3001
MC33263NW-40R2

6 4

2
1 3

5
VIN VOUT

GND
SHTDN Byp

GND

R100211K

C3031
0.1 uF

C3023

100pF

R100882.2K

R100872.2K

U127

TPS2020D

2
3

6
7
8

4
1 5

IN1
IN2

OUT1
OUT2
OUT3

EN*
GND OC*

C9972 100pF

R30030

R3009 0

R100231K

C3002
0.1 uF

C9974 100pF

C3005
0.1 uF

R3007
100

J42

TP1

1

R100431K

RC21

EZA-ST22AAAJ
2
3
4
57

8
9

10

16

C3022

100pF

R100221K

U128

TPS2022D

2
3

6
7
8

4
1 5

IN1
IN2

OUT1
OUT2
OUT3

EN*
GND OC*

R100441K

C9971 100pF

R30140

C3011

0.1 uF

C3007
2.2UF

C758 100pF

C3032
0.1 uF

R3002
100

J43

TP1

1

R30080

C3017

100pF

+

-

U162-3
LF347D9

10
8

11
4

RC32

EZA-ST22AAAJ
2
3
4
57

8
9

10
16

U9937

MAX521

AD0
15

AD1
17

AGND
6

DAC_OUT0
2

DAC_OUT1
1

DAC_OUT2
24

DAC_OUT3
23

DAC_OUT4
11

DAC_OUT5
12

DAC_OUT6
13

DAC_OUT7
14

DGND
5

REF0
4

REF1
3

REF2
22

REF3
21

REF4
19

SCL
8

SDA
10

VDD
18

C10587
10uF

C3019
2.2UF

C3025
2.2UF

C10588
10uF

R3015
4.3K

R3011

3.3K

U9997
TK11900MTL

6 4
2
1

3
5

VIN VOUT
CTL
Byp

FB
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Q_IN 59
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DISC_OUT 2
DISC_OUT 5
DISC_OUT 6
DISC_OUT 7

DISC_OUT 10
DISC_OUT 11
DISC_OUT 12
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DISC_OUT 74
DISC_OUT 73
DISC_OUT 72
DISC_OUT 71
DISC_OUT 68
DISC_OUT 67
DISC_OUT 66

DISC_OUT 124
DISC_OUT 123
DISC_OUT 120
DISC_OUT 119
DISC_OUT 118
DISC_OUT 117
DISC_OUT 114
DISC_OUT 113
DISC_OUT 110
DISC_OUT 109
DISC_OUT 108
DISC_OUT 107
DISC_OUT 104
DISC_OUT 103
DISC_OUT 102

DISC_OUT 99
DISC_OUT 98
DISC_OUT 97

D_OUT 0
D_OUT 1
D_OUT 2
D_OUT 3
D_OUT 4
D_OUT 5
D_OUT 6
D_OUT 7

CH_0_PA

VREF_1
VREF_2

G
ND

_A
NA

LO
G

DVALID

VH_DR_A

VH_TH_1

THRESH_SEL

VH_TH_2

VCLMP

READ
SH
DRST
PCLMP
PRST

VH_DR_B

GAIN_SEL

VH_TH_4

VH_TH_3
VL_TH_B

SVX_CLK
SVX_CLKB

CHANGE_MODE
MODE1
MODE0

PRIORITY_IN

PRIORITY_OUT

VCAL

VD
D_

A
VD

D_
A

VD
D_

A
VD

D_
A

VD
D_

D
VD

D_
D

VD
D_

D
VD

D_
D

AV
DD

AV
DD

2
DV

DD

VREF_3

G
ND

_D
IG

IT
AL

G
ND

_D
IG

IT
AL

G
ND

_D
IG

IT
AL

G
ND

_D
IG

IT
AL

G
ND

_D
IG

IT
AL

G
ND

_D
IG

IT
AL

G
ND

_D
IG

IT
AL

G
ND

_D
IG

IT
AL

G
ND

_D
IG

IT
AL

G
ND

_D
IG

IT
AL

G
ND

_D
IG

IT
AL

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

VREF_4

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

AG
ND

AG
ND

DG
ND

Q
G

ND

VL_TH_A

GATEOVR*

R10084

51.0K, 0.1%

C3030

.01 UF

J56

TP1

1

SVX_CLK
SVX_CLK*

DISC_OUT[71..0]

PRIORITY_IN

MCM_QIN[63..0]

DVALID

SVX_DAT[7..0]

PRIORITY_OUT

MCM_CTL[7..0]

SCL

MCM3_VDDA

SIFT_CTL[4..0]

VCAL

MODE0
MODE1

CHANGE_MODE
SDA

MCM3_DVDD



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Place underneat h body of MCM
to allow mounting o f a ground shield
under th e part.

Digital controls that  now come from CPLD.

CTS type 742 SMT resistor array,
see Digi-Key ca talog.  Value
100K o hms.

Put on BOTTOM s ide of board, 
directly unde r the opamp.

Alll op-amps configured a s simple X1 gain buffers
with voltag e offset.

Pullups on MCM_CTL2, M CM_CTL3 added and one
TPS2022D changed to T PS2020D per ECO1004

Vout = 1.25 * [(51K +  16K)/16K] = 5.234V

All parts on t his page, if
installed, are in stalled in both
left-handed and  right-handed
boards.

<OrgAddr4>

C

D-Zero Experiment - Central Fiber Tracker - CFT Axial Analog Front End

3823-113-ED-330238

Tuesday, February 20, 2001
24 42

D

Fermi National Accelerator Laboratory
P.O. Box 500  M/S 352
Batavia, IL 60510

Packaged MCM 4 and support circuitry

<Cage Code>
Size

Scale

CAGE Code DWG NO Rev

Sheet
of

MCM_QIN30
MCM_QIN28
MCM_QIN26
MCM_QIN24
MCM_QIN22
MCM_QIN20
MCM_QIN19
MCM_QIN17
MCM_QIN15
MCM_QIN13
MCM_QIN11
MCM_QIN9
MCM_QIN7
MCM_QIN6
MCM_QIN4
MCM_QIN2
MCM_QIN1
MCM_QIN0
MCM_QIN3
MCM_QIN5
MCM_QIN8
MCM_QIN10
MCM_QIN12
MCM_QIN14
MCM_QIN16
MCM_QIN18
MCM_QIN21
MCM_QIN23
MCM_QIN25
MCM_QIN27
MCM_QIN29
MCM_QIN31
MCM_QIN32
MCM_QIN34
MCM_QIN36
MCM_QIN38
MCM_QIN40
MCM_QIN42
MCM_QIN45
MCM_QIN47
MCM_QIN49
MCM_QIN51
MCM_QIN53
MCM_QIN55
MCM_QIN58
MCM_QIN60
MCM_QIN63
MCM_QIN62
MCM_QIN61
MCM_QIN59
MCM_QIN57
MCM_QIN56
MCM_QIN54
MCM_QIN52
MCM_QIN50
MCM_QIN48
MCM_QIN46
MCM_QIN44
MCM_QIN43
MCM_QIN41
MCM_QIN39
MCM_QIN37
MCM_QIN35
MCM_QIN33

DISC_OUT18
DISC_OUT27
DISC_OUT54
DISC_OUT1
DISC_OUT28
DISC_OUT46
DISC_OUT64
DISC_OUT11
DISC_OUT29
DISC_OUT47
DISC_OUT3
DISC_OUT21
DISC_OUT39
DISC_OUT57
DISC_OUT4
DISC_OUT22
DISC_OUT49
DISC_OUT67
DISC_OUT14
DISC_OUT32
DISC_OUT50
DISC_OUT68
DISC_OUT24
DISC_OUT42
DISC_OUT60
DISC_OUT7
DISC_OUT25
DISC_OUT43
DISC_OUT70
DISC_OUT17
DISC_OUT44
DISC_OUT53
DISC_OUT62
DISC_OUT71
DISC_OUT35
DISC_OUT26
DISC_OUT8
DISC_OUT61
DISC_OUT52
DISC_OUT34
DISC_OUT16
DISC_OUT69
DISC_OUT51
DISC_OUT33
DISC_OUT15
DISC_OUT6
DISC_OUT59
DISC_OUT41
DISC_OUT23
DISC_OUT5
DISC_OUT58
DISC_OUT40

SVX_DAT1

SVX_DAT5

SVX_DAT0

SVX_DAT2

SVX_DAT7

SVX_DAT3
SVX_DAT4

SVX_DAT6

MCM_CTL5

MCM_CTL6
MCM_CTL7

DISC_OUT31

DISC_OUT66

DISC_OUT30

DISC_OUT56
DISC_OUT65

DISC_OUT20
DISC_OUT38

DISC_OUT63

DISC_OUT36

DISC_OUT10

DISC_OUT45

DISC_OUT9
DISC_OUT0

DISC_OUT55
DISC_OUT2

DISC_OUT19
DISC_OUT37

DISC_OUT13

DISC_OUT48

DISC_OUT12

ANALOG_GND

MCM4_VDDA
MCM4_AVDD2

MCM_CTL2

MCM_CTL3

MCM_CTL4

MCM_CTL1

MCM_CTL0

SIFT_CTL3

DIGITAL_GND

SIFT_CTL1
SIFT_CTL0

SIFT_CTL2

SIFT_CTL4

MCM4_AVDD2

MCM_CTL1

MCM_CTL0

MCM_CTL4

MCM_CTL5
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MCM4_VDDA
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0.1 uF
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0.1 uF
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C9982 100pF
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C4007
2.2UF

C9979 100pF

R4001

3.3K
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R4010
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16.0K, 0.1%

R100982.2K

R100021K

C4023

100pF

R100241K

R100972.2K

C4025
2.2UF

C4031
0.1 uF
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Q_IN 2
Q_IN 5
Q_IN 6
Q_IN 7
Q_IN 10
Q_IN 11
Q_IN 12
Q_IN 13
Q_IN 16
Q_IN 17
Q_IN 20
Q_IN 21
Q_IN 22
Q_IN 23
Q_IN 26
Q_IN 27
Q_IN 28
Q_IN 29
Q_IN 32
Q_IN 36
Q_IN 37
Q_IN 38
Q_IN 41
Q_IN 42
Q_IN 43
Q_IN 46
Q_IN 47
Q_IN 48
Q_IN 49
Q_IN 52
Q_IN 53
Q_IN 56
Q_IN 57
Q_IN 58
Q_IN 59
Q_IN 62
Q_IN 66
Q_IN 67
Q_IN 68
Q_IN 71
Q_IN 72
Q_IN 73
Q_IN 74
Q_IN 77
Q_IN 78
Q_IN 81
Q_IN 82
Q_IN 83
Q_IN 84
Q_IN 87
Q_IN 88
Q_IN 91
Q_IN 92
Q_IN 94
Q_IN 97
Q_IN 98
Q_IN 99
Q_IN 102
Q_IN 103
Q_IN 104
Q_IN 107
Q_IN 108
Q_IN 109
Q_IN 110
Q_IN 111
Q_IN 112
Q_IN 117
Q_IN 118
Q_IN 119
Q_IN 120
Q_IN 123
Q_IN 124

DISC_OUT 2
DISC_OUT 5
DISC_OUT 6
DISC_OUT 7

DISC_OUT 10
DISC_OUT 11
DISC_OUT 12
DISC_OUT 13
DISC_OUT 16
DISC_OUT 17
DISC_OUT 20
DISC_OUT 21
DISC_OUT 22
DISC_OUT 23
DISC_OUT 26
DISC_OUT 27
DISC_OUT 28
DISC_OUT 29
DISC_OUT 32
DISC_OUT 36
DISC_OUT 37
DISC_OUT 38
DISC_OUT 41
DISC_OUT 42
DISC_OUT 43
DISC_OUT 46
DISC_OUT 47
DISC_OUT 48
DISC_OUT 49
DISC_OUT 52
DISC_OUT 53
DISC_OUT 56
DISC_OUT 57
DISC_OUT 58
DISC_OUT 59
DISC_OUT 62
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DISC_OUT 87
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DISC_OUT 78
DISC_OUT 77
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DISC_OUT 66
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DISC_OUT 123
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OUT1
OUT2
OUT3

EN*
GND OC*

SVX_CLK
SVX_CLK*

DISC_OUT[71..0]

PRIORITY_IN

MCM_QIN[63..0]

DVALID

SVX_DAT[7..0]

PRIORITY_OUT

MCM_CTL[7..0]

SCL

MCM4_VDDA

SIFT_CTL[4..0]

VCAL

MODE0
MODE1

CHANGE_MODE
SDA

MCM4_DVDD



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Place underneat h body of MCM
to allow mounting o f a ground shield
under th e part.

Digital controls that  now come from CPLD.

CTS type 742 SMT resistor array,
see Digi-Key ca talog.  Value
100K o hms.

Put on BOTTOM s ide of board, 
directly unde r the opamp.

Alll op-amps configured a s simple X1 gain buffers
with voltag e offset.

Pullups on MCM_CTL2, M CM_CTL3 added and one
TPS2022D changed to T PS2020D per ECO1004

Vout = 1.25 * [(51K +  16K)/16K] = 5.234V

All parts on t his page, if
installed, are in stalled in both
left-handed and  right-handed
boards.

<OrgAddr4>

C

D-Zero Experiment - Central Fiber Tracker - CFT Axial Analog Front End

3823-113-ED-330238

Tuesday, February 20, 2001
25 42

D

Fermi National Accelerator Laboratory
P.O. Box 500  M/S 352
Batavia, IL 60510

Packaged MCM 5 and support circuitry

<Cage Code>
Size

Scale

CAGE Code DWG NO Rev

Sheet
of

MCM_QIN30
MCM_QIN28
MCM_QIN26
MCM_QIN24
MCM_QIN22
MCM_QIN20
MCM_QIN19
MCM_QIN17
MCM_QIN15
MCM_QIN13
MCM_QIN11
MCM_QIN9
MCM_QIN7
MCM_QIN6
MCM_QIN4
MCM_QIN2
MCM_QIN1
MCM_QIN0
MCM_QIN3
MCM_QIN5
MCM_QIN8
MCM_QIN10
MCM_QIN12
MCM_QIN14
MCM_QIN16
MCM_QIN18
MCM_QIN21
MCM_QIN23
MCM_QIN25
MCM_QIN27
MCM_QIN29
MCM_QIN31
MCM_QIN32
MCM_QIN34
MCM_QIN36
MCM_QIN38
MCM_QIN40
MCM_QIN42
MCM_QIN45
MCM_QIN47
MCM_QIN49
MCM_QIN51
MCM_QIN53
MCM_QIN55
MCM_QIN58
MCM_QIN60
MCM_QIN63
MCM_QIN62
MCM_QIN61
MCM_QIN59
MCM_QIN57
MCM_QIN56
MCM_QIN54
MCM_QIN52
MCM_QIN50
MCM_QIN48
MCM_QIN46
MCM_QIN44
MCM_QIN43
MCM_QIN41
MCM_QIN39
MCM_QIN37
MCM_QIN35
MCM_QIN33

DISC_OUT18
DISC_OUT27
DISC_OUT54
DISC_OUT1
DISC_OUT28
DISC_OUT46
DISC_OUT64
DISC_OUT11
DISC_OUT29
DISC_OUT47
DISC_OUT3
DISC_OUT21
DISC_OUT39
DISC_OUT57
DISC_OUT4
DISC_OUT22
DISC_OUT49
DISC_OUT67
DISC_OUT14
DISC_OUT32
DISC_OUT50
DISC_OUT68
DISC_OUT24
DISC_OUT42
DISC_OUT60
DISC_OUT7
DISC_OUT25
DISC_OUT43
DISC_OUT70
DISC_OUT17
DISC_OUT44
DISC_OUT53
DISC_OUT62
DISC_OUT71
DISC_OUT35
DISC_OUT26
DISC_OUT8
DISC_OUT61
DISC_OUT52
DISC_OUT34
DISC_OUT16
DISC_OUT69
DISC_OUT51
DISC_OUT33
DISC_OUT15
DISC_OUT6
DISC_OUT59
DISC_OUT41
DISC_OUT23
DISC_OUT5
DISC_OUT58
DISC_OUT40

SVX_DAT1

SVX_DAT5

SVX_DAT0

SVX_DAT2

SVX_DAT7

SVX_DAT3
SVX_DAT4

SVX_DAT6

MCM_CTL5

MCM_CTL6
MCM_CTL7

DISC_OUT31

DISC_OUT66

DISC_OUT30

DISC_OUT56
DISC_OUT65

DISC_OUT20
DISC_OUT38

DISC_OUT63

DISC_OUT36

DISC_OUT10

DISC_OUT45

DISC_OUT9
DISC_OUT0

DISC_OUT55
DISC_OUT2

DISC_OUT19
DISC_OUT37

DISC_OUT13

DISC_OUT48

DISC_OUT12

ANALOG_GND

MCM5_VDDA
MCM5_AVDD2

MCM_CTL2

MCM_CTL3

MCM_CTL4

MCM_CTL1

MCM_CTL0

SIFT_CTL3

DIGITAL_GND

SIFT_CTL1
SIFT_CTL0

SIFT_CTL2

SIFT_CTL4

MCM5_AVDD2

MCM_CTL1

MCM_CTL0

MCM_CTL4

MCM_CTL5

MCM_CTL6

MCM_CTL7

MCM_CTL2

MCM_CTL3

MCM5_VDDA

A A A A A

AD

D D

A

A

+6V

+6V

A
+5V

AA

D
A

+6V

+5V

A

A

A

A

A

-12V

D

D

A A A A

A A

D
D

A

D

A

A A

+12V

D

A

D

-12V

+12V

+12V

+12V

+12V

-12V

A

A

D

D

A

A

+5V

+5V

+5V

A A

A

A

D

R5000

2.2K

U132

TPS2022D

2
3

6
7
8

4
1 5

IN1
IN2

OUT1
OUT2
OUT3

EN*
GND OC*

C5024
10uF

R50050

U9999
TK11900MTL

6 4
2
1

3
5

VIN VOUT
CTL
Byp

FB
GND

C5013
0.1 uF

C9988 100pF

C5015
0.1 uF

R100031K

RC30

EZA-ST22AAAJ
2
3
4
57

8
9

10
16

C9985 100pF

C5007
2.2UF

R10101

16.0K, 0.1%

R100041K

R5001

3.3K

R5010

51

R100051K

R100271K

C5023

100pF

C5025
2.2UF

C9984 100pF

C5031
0.1 uF

U165

SIFT/SVX MCM

171
172
173
174
175
176
178
179
180
181
182
183
185
186
187
188
189
190
192
193
194
195
196
197
199
200
201
202
203
204
206
207
208
209
210
211
213
214
215
216
217
218
220
221
222
223
224
225
227
228

1
2
3
4
6
7
8
9

10
11
13
14
15
16
17
18
20
21
22
23
24
25

132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168

28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

98
99
100
101
102
103
104
105

82

83
84

85

97

126

125

124

122

121

114
115
116
117
118

75

74

73

71
72

96
95

92
93
94

109

90

91

67 68 12
9

12
8

78 79 11
1

11
2

89 87 10
7

70

27 46 65 77 80 11
0

11
3

11
9

13
1

15
0

16
9

5 12 19 26 66

69

76 12
0

12
7

13
0

17
0

17
7

19
1

19
8

20
5

21
2

21
9

22
6

18
4

86 88 10
6

10
8

123

81

Q_IN 2
Q_IN 5
Q_IN 6
Q_IN 7
Q_IN 10
Q_IN 11
Q_IN 12
Q_IN 13
Q_IN 16
Q_IN 17
Q_IN 20
Q_IN 21
Q_IN 22
Q_IN 23
Q_IN 26
Q_IN 27
Q_IN 28
Q_IN 29
Q_IN 32
Q_IN 36
Q_IN 37
Q_IN 38
Q_IN 41
Q_IN 42
Q_IN 43
Q_IN 46
Q_IN 47
Q_IN 48
Q_IN 49
Q_IN 52
Q_IN 53
Q_IN 56
Q_IN 57
Q_IN 58
Q_IN 59
Q_IN 62
Q_IN 66
Q_IN 67
Q_IN 68
Q_IN 71
Q_IN 72
Q_IN 73
Q_IN 74
Q_IN 77
Q_IN 78
Q_IN 81
Q_IN 82
Q_IN 83
Q_IN 84
Q_IN 87
Q_IN 88
Q_IN 91
Q_IN 92
Q_IN 94
Q_IN 97
Q_IN 98
Q_IN 99
Q_IN 102
Q_IN 103
Q_IN 104
Q_IN 107
Q_IN 108
Q_IN 109
Q_IN 110
Q_IN 111
Q_IN 112
Q_IN 117
Q_IN 118
Q_IN 119
Q_IN 120
Q_IN 123
Q_IN 124

DISC_OUT 2
DISC_OUT 5
DISC_OUT 6
DISC_OUT 7

DISC_OUT 10
DISC_OUT 11
DISC_OUT 12
DISC_OUT 13
DISC_OUT 16
DISC_OUT 17
DISC_OUT 20
DISC_OUT 21
DISC_OUT 22
DISC_OUT 23
DISC_OUT 26
DISC_OUT 27
DISC_OUT 28
DISC_OUT 29
DISC_OUT 32
DISC_OUT 36
DISC_OUT 37
DISC_OUT 38
DISC_OUT 41
DISC_OUT 42
DISC_OUT 43
DISC_OUT 46
DISC_OUT 47
DISC_OUT 48
DISC_OUT 49
DISC_OUT 52
DISC_OUT 53
DISC_OUT 56
DISC_OUT 57
DISC_OUT 58
DISC_OUT 59
DISC_OUT 62

DISC_OUT 94
DISC_OUT 92
DISC_OUT 91
DISC_OUT 88
DISC_OUT 87
DISC_OUT 84
DISC_OUT 83
DISC_OUT 82
DISC_OUT 81
DISC_OUT 78
DISC_OUT 77
DISC_OUT 74
DISC_OUT 73
DISC_OUT 72
DISC_OUT 71
DISC_OUT 68
DISC_OUT 67
DISC_OUT 66

DISC_OUT 124
DISC_OUT 123
DISC_OUT 120
DISC_OUT 119
DISC_OUT 118
DISC_OUT 117
DISC_OUT 114
DISC_OUT 113
DISC_OUT 110
DISC_OUT 109
DISC_OUT 108
DISC_OUT 107
DISC_OUT 104
DISC_OUT 103
DISC_OUT 102

DISC_OUT 99
DISC_OUT 98
DISC_OUT 97

D_OUT 0
D_OUT 1
D_OUT 2
D_OUT 3
D_OUT 4
D_OUT 5
D_OUT 6
D_OUT 7

CH_0_PA

VREF_1
VREF_2

G
ND

_A
NA

LO
G

DVALID

VH_DR_A

VH_TH_1

THRESH_SEL

VH_TH_2

VCLMP

READ
SH
DRST
PCLMP
PRST

VH_DR_B

GAIN_SEL

VH_TH_4

VH_TH_3
VL_TH_B

SVX_CLK
SVX_CLKB

CHANGE_MODE
MODE1
MODE0

PRIORITY_IN

PRIORITY_OUT

VCAL

VD
D_

A
VD

D_
A

VD
D_

A
VD

D_
A

VD
D_

D
VD

D_
D

VD
D_

D
VD

D_
D

AV
DD

AV
DD

2
DV

DD

VREF_3

G
ND

_D
IG

IT
AL

G
ND

_D
IG

IT
AL

G
ND

_D
IG

IT
AL

G
ND

_D
IG

IT
AL

G
ND

_D
IG

IT
AL

G
ND

_D
IG

IT
AL

G
ND

_D
IG

IT
AL

G
ND

_D
IG

IT
AL

G
ND

_D
IG

IT
AL

G
ND

_D
IG

IT
AL

G
ND

_D
IG

IT
AL

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

VREF_4

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

AG
ND

AG
ND

DG
ND

Q
G

ND

VL_TH_A

GATEOVR*

R100291K

R5011

3.3K

R5009 0

C5004

.01 UF

J87

TP1

1

R100471K

C9986 100pF

R50030

J31

TP1

1

R100281K

R5017

742C163104JTR-ND

1
2
3
4
5
6
7
8

16
15
14
13
12
11
10
9

R100481K

C9983 100pF

R5007
100

J58

TP1

1

C5020
2.2UF

J47

TP1

1

C5021
0.1 uF

R10102 2.2K

C5014
0.1 uF

C752 100pF

C5022

100pF

R5016

1K

C5028
10uF

C5005
0.1 uF

U5001
MC33263NW-40R2

6 4

2
1 3

5
VIN VOUT

GND
SHTDN Byp

GND

C10591
10uF

+

-

U166-3
LF347D9

10
8

11
4

+

-

U166-2
LF347D

6

5
7

11
4

C10592
10uF

R5013

2.2K

RC23

EZA-ST22AAAJ
2
3
4
57

8
9

10

16

R10103 2.2K

C5016

100pF

R10107 2.2K

C5001
0.1 uF

C5019
2.2UF

C5030

.01 UF

R10136

470

R10106 2.2K

C5029

0.1 uF

R50140

U5002
TK11350BMCL

6 4

2
1 3

5
VIN VOUT

GND
SHTDN Byp

GND

C10611
100 pF

R10105 2.2K

C5000
2.2UF

C5011

0.1 uF

C5009
0.1 uF

R10104 2.2K

J86

TP1

1

C5032
0.1 uF

R5012

51

C5018

.01 UF

R5015
4.3K

U131

TPS2020D

2
3

6
7
8

4
1 5

IN1
IN2

OUT1
OUT2
OUT3

EN*
GND OC*

J30

TP1

1

R5002
100

C753 100pF

C5008

0.1 uF

C5006
0.1 uF

C9987 100pF

R50080

+

-

U166-1

LF347D

2

3
1

11
4

C5012

0.1 uF

C5017

100pF

C5002
0.1 uF

R5004

68K

+

-

U166-4

LF347D
13

12
14

11
4

C5010
0.1 uF

R5006 0

U39

MAX521

AD0
15

AD1
17

AGND
6

DAC_OUT0
2

DAC_OUT1
1

DAC_OUT2
24

DAC_OUT3
23

DAC_OUT4
11

DAC_OUT5
12

DAC_OUT6
13

DAC_OUT7
14

DGND
5

REF0
4

REF1
3

REF2
22

REF3
21

REF4
19

SCL
8

SDA
10

VDD
18

R10100

51.0K, 0.1%

J46

TP1

1

C5003
2.2UF

SVX_CLK
SVX_CLK*

DISC_OUT[71..0]

PRIORITY_IN

MCM_QIN[63..0]

DVALID

SVX_DAT[7..0]

PRIORITY_OUT

MCM_CTL[7..0]

SCL

MCM5_VDDA

SIFT_CTL[4..0]

VCAL

MODE0
MODE1

CHANGE_MODE
SDA

MCM5_DVDD



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Place underneat h body of MCM
to allow mounting o f a ground shield
under th e part.

Digital controls that  now come from CPLD.

CTS type 742 SMT resistor array,
see Digi-Key ca talog.  Value
100K o hms.

Put on BOTTOM s ide of board, 
directly unde r the opamp.

Alll op-amps configured a s simple X1 gain buffers
with voltag e offset.

Pullups on MCM_CTL2, M CM_CTL3 added and one
TPS2022D changed to T PS2020D per ECO1004

Vout = 1.25 * [(51K +  16K)/16K] = 5.234V

All parts on t his page, if
installed, are in stalled in both
left-handed and  right-handed
boards.
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C
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Fermi National Accelerator Laboratory
P.O. Box 500  M/S 352
Batavia, IL 60510

Packaged MCM 6 and support circuitry

<Cage Code>
Size

Scale

CAGE Code DWG NO Rev

Sheet
of

MCM_QIN30
MCM_QIN28
MCM_QIN26
MCM_QIN24
MCM_QIN22
MCM_QIN20
MCM_QIN19
MCM_QIN17
MCM_QIN15
MCM_QIN13
MCM_QIN11
MCM_QIN9
MCM_QIN7
MCM_QIN6
MCM_QIN4
MCM_QIN2
MCM_QIN1
MCM_QIN0
MCM_QIN3
MCM_QIN5
MCM_QIN8
MCM_QIN10
MCM_QIN12
MCM_QIN14
MCM_QIN16
MCM_QIN18
MCM_QIN21
MCM_QIN23
MCM_QIN25
MCM_QIN27
MCM_QIN29
MCM_QIN31
MCM_QIN32
MCM_QIN34
MCM_QIN36
MCM_QIN38
MCM_QIN40
MCM_QIN42
MCM_QIN45
MCM_QIN47
MCM_QIN49
MCM_QIN51
MCM_QIN53
MCM_QIN55
MCM_QIN58
MCM_QIN60
MCM_QIN63
MCM_QIN62
MCM_QIN61
MCM_QIN59
MCM_QIN57
MCM_QIN56
MCM_QIN54
MCM_QIN52
MCM_QIN50
MCM_QIN48
MCM_QIN46
MCM_QIN44
MCM_QIN43
MCM_QIN41
MCM_QIN39
MCM_QIN37
MCM_QIN35
MCM_QIN33

DISC_OUT18
DISC_OUT27
DISC_OUT54
DISC_OUT1
DISC_OUT28
DISC_OUT46
DISC_OUT64
DISC_OUT11
DISC_OUT29
DISC_OUT47
DISC_OUT3
DISC_OUT21
DISC_OUT39
DISC_OUT57
DISC_OUT4
DISC_OUT22
DISC_OUT49
DISC_OUT67
DISC_OUT14
DISC_OUT32
DISC_OUT50
DISC_OUT68
DISC_OUT24
DISC_OUT42
DISC_OUT60
DISC_OUT7
DISC_OUT25
DISC_OUT43
DISC_OUT70
DISC_OUT17
DISC_OUT44
DISC_OUT53
DISC_OUT62
DISC_OUT71
DISC_OUT35
DISC_OUT26
DISC_OUT8
DISC_OUT61
DISC_OUT52
DISC_OUT34
DISC_OUT16
DISC_OUT69
DISC_OUT51
DISC_OUT33
DISC_OUT15
DISC_OUT6
DISC_OUT59
DISC_OUT41
DISC_OUT23
DISC_OUT5
DISC_OUT58
DISC_OUT40

SVX_DAT1

SVX_DAT5

SVX_DAT0

SVX_DAT2

SVX_DAT7

SVX_DAT3
SVX_DAT4

SVX_DAT6

MCM_CTL5

MCM_CTL6
MCM_CTL7

DISC_OUT31

DISC_OUT66

DISC_OUT30

DISC_OUT56
DISC_OUT65

DISC_OUT20
DISC_OUT38

DISC_OUT63

DISC_OUT36

DISC_OUT10

DISC_OUT45

DISC_OUT9
DISC_OUT0

DISC_OUT55
DISC_OUT2

DISC_OUT19
DISC_OUT37

DISC_OUT13

DISC_OUT48

DISC_OUT12

ANALOG_GND

MCM6_VDDA
MCM6_AVDD2

MCM_CTL2

MCM_CTL3

MCM_CTL4

MCM_CTL1

MCM_CTL0

SIFT_CTL3

DIGITAL_GND

SIFT_CTL1
SIFT_CTL0

SIFT_CTL2

SIFT_CTL4

MCM6_AVDD2

MCM_CTL1

MCM_CTL0

MCM_CTL4

MCM_CTL5

MCM_CTL6

MCM_CTL7

MCM_CTL2

MCM_CTL3

MCM6_VDDA

A A A A A

AD

D D

A

A

+6V

+6V

A
+5V

AA

D
A

+6V

+5V

A

A

A

A

A

-12V

D

D

A A A A

A

D
D

A

D

A

A A

+12V

D

A

D

-12V

+12V

+12V

+12V

+12V

-12V

A

A

D

D

A

A

A

+5V

+5V

+5V

A A

A

A

D

U134

TPS2022D

2
3

6
7
8

4
1 5

IN1
IN2

OUT1
OUT2
OUT3

EN*
GND OC*

C6024
10uF

U10000
TK11900MTL

6 4
2
1

3
5

VIN VOUT
CTL
Byp

FB
GND

R60050
C6013
0.1 uF

C6015
0.1 uF

C9994 100pF

RC29

EZA-ST22AAAJ
2
3
4
57

8
9

10
16

R100061K

C6007
2.2UF

C9991 100pF

R10109

16.0K, 0.1%

R6001

3.3K

R100071K

R6010

51

R100081K

R100301K

C6023

100pF

C6025
2.2UF

C6031
0.1 uF

C9990 100pF

U167

SIFT/SVX MCM

171
172
173
174
175
176
178
179
180
181
182
183
185
186
187
188
189
190
192
193
194
195
196
197
199
200
201
202
203
204
206
207
208
209
210
211
213
214
215
216
217
218
220
221
222
223
224
225
227
228

1
2
3
4
6
7
8
9

10
11
13
14
15
16
17
18
20
21
22
23
24
25

132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168

28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

98
99
100
101
102
103
104
105

82

83
84

85

97

126

125

124

122

121

114
115
116
117
118

75

74

73

71
72

96
95

92
93
94

109

90

91

67 68 12
9

12
8

78 79 11
1

11
2

89 87 10
7

70

27 46 65 77 80 11
0

11
3

11
9

13
1

15
0

16
9

5 12 19 26 66

69

76 12
0

12
7

13
0

17
0

17
7

19
1

19
8

20
5

21
2

21
9

22
6

18
4

86 88 10
6

10
8

123

81

Q_IN 2
Q_IN 5
Q_IN 6
Q_IN 7
Q_IN 10
Q_IN 11
Q_IN 12
Q_IN 13
Q_IN 16
Q_IN 17
Q_IN 20
Q_IN 21
Q_IN 22
Q_IN 23
Q_IN 26
Q_IN 27
Q_IN 28
Q_IN 29
Q_IN 32
Q_IN 36
Q_IN 37
Q_IN 38
Q_IN 41
Q_IN 42
Q_IN 43
Q_IN 46
Q_IN 47
Q_IN 48
Q_IN 49
Q_IN 52
Q_IN 53
Q_IN 56
Q_IN 57
Q_IN 58
Q_IN 59
Q_IN 62
Q_IN 66
Q_IN 67
Q_IN 68
Q_IN 71
Q_IN 72
Q_IN 73
Q_IN 74
Q_IN 77
Q_IN 78
Q_IN 81
Q_IN 82
Q_IN 83
Q_IN 84
Q_IN 87
Q_IN 88
Q_IN 91
Q_IN 92
Q_IN 94
Q_IN 97
Q_IN 98
Q_IN 99
Q_IN 102
Q_IN 103
Q_IN 104
Q_IN 107
Q_IN 108
Q_IN 109
Q_IN 110
Q_IN 111
Q_IN 112
Q_IN 117
Q_IN 118
Q_IN 119
Q_IN 120
Q_IN 123
Q_IN 124

DISC_OUT 2
DISC_OUT 5
DISC_OUT 6
DISC_OUT 7

DISC_OUT 10
DISC_OUT 11
DISC_OUT 12
DISC_OUT 13
DISC_OUT 16
DISC_OUT 17
DISC_OUT 20
DISC_OUT 21
DISC_OUT 22
DISC_OUT 23
DISC_OUT 26
DISC_OUT 27
DISC_OUT 28
DISC_OUT 29
DISC_OUT 32
DISC_OUT 36
DISC_OUT 37
DISC_OUT 38
DISC_OUT 41
DISC_OUT 42
DISC_OUT 43
DISC_OUT 46
DISC_OUT 47
DISC_OUT 48
DISC_OUT 49
DISC_OUT 52
DISC_OUT 53
DISC_OUT 56
DISC_OUT 57
DISC_OUT 58
DISC_OUT 59
DISC_OUT 62

DISC_OUT 94
DISC_OUT 92
DISC_OUT 91
DISC_OUT 88
DISC_OUT 87
DISC_OUT 84
DISC_OUT 83
DISC_OUT 82
DISC_OUT 81
DISC_OUT 78
DISC_OUT 77
DISC_OUT 74
DISC_OUT 73
DISC_OUT 72
DISC_OUT 71
DISC_OUT 68
DISC_OUT 67
DISC_OUT 66

DISC_OUT 124
DISC_OUT 123
DISC_OUT 120
DISC_OUT 119
DISC_OUT 118
DISC_OUT 117
DISC_OUT 114
DISC_OUT 113
DISC_OUT 110
DISC_OUT 109
DISC_OUT 108
DISC_OUT 107
DISC_OUT 104
DISC_OUT 103
DISC_OUT 102

DISC_OUT 99
DISC_OUT 98
DISC_OUT 97

D_OUT 0
D_OUT 1
D_OUT 2
D_OUT 3
D_OUT 4
D_OUT 5
D_OUT 6
D_OUT 7

CH_0_PA

VREF_1
VREF_2

G
ND

_A
NA

LO
G

DVALID

VH_DR_A

VH_TH_1

THRESH_SEL

VH_TH_2

VCLMP

READ
SH
DRST
PCLMP
PRST

VH_DR_B

GAIN_SEL

VH_TH_4

VH_TH_3
VL_TH_B

SVX_CLK
SVX_CLKB

CHANGE_MODE
MODE1
MODE0

PRIORITY_IN

PRIORITY_OUT

VCAL

VD
D_

A
VD

D_
A

VD
D_

A
VD

D_
A

VD
D_

D
VD

D_
D

VD
D_

D
VD

D_
D

AV
DD

AV
DD

2
DV

DD

VREF_3

G
ND

_D
IG

IT
AL

G
ND

_D
IG

IT
AL

G
ND

_D
IG

IT
AL

G
ND

_D
IG

IT
AL

G
ND

_D
IG

IT
AL

G
ND

_D
IG

IT
AL

G
ND

_D
IG

IT
AL

G
ND

_D
IG

IT
AL

G
ND

_D
IG

IT
AL

G
ND

_D
IG

IT
AL

G
ND

_D
IG

IT
AL

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

VREF_4

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

AG
ND

AG
ND

DG
ND

Q
G

ND

VL_TH_A

GATEOVR*

R6011

3.3K

R100321K

R6009 0

C6004

.01 UF

J93

TP1

1

R60030

R100491K

J33

TP1

1

C9992 100pF

R6017

742C163104JTR-ND

1
2
3
4
5
6
7
8

16
15
14
13
12
11
10
9

R100311K

R6007
100

R100501K

C9989 100pF

J59

TP1

1

C6020
2.2UF

J49

TP1

1

C6021
0.1 uF

C6014
0.1 uF

C6022

100pF

R6016

1K

C749 100pF

C6028
10uF

C6005
0.1 uF

U6001
MC33263NW-40R2

6 4

2
1 3

5
VIN VOUT

GND
SHTDN Byp

GND

C10593
10uF

+

-

U168-3
LF347D9

10
8

11
4

+

-

U168-2
LF347D

6

5
7

11
4

R6013

2.2K

C10594
10uF

RC24

EZA-ST22AAAJ
2
3
4
57

8
9

10

16

C6016

100pF

C6001
0.1 uF

R10115 2.2K

C6019
2.2UF

C6030

.01 UF

C6029

0.1 uF

R10137

470

R10114 2.2K

R60140

U6002
TK11350BMCL

6 4

2
1 3

5
VIN VOUT

GND
SHTDN Byp

GND C6000
2.2UF

C10612
100 pF

C6011

0.1 uF

C6009
0.1 uF

J92

TP1

1

R10112 2.2K

C6032
0.1 uF

R6012

51

C6018

.01 UF

R10113 2.2K
R6015
4.3K

U133

TPS2020D

2
3

6
7
8

4
1 5

IN1
IN2

OUT1
OUT2
OUT3

EN*
GND OC*

J32

TP1

1

R6002
100

C6008

0.1 uF

C750 100pF

C6006
0.1 uF

R60080

+

-

U168-1

LF347D

2

3
1

11
4

C9993 100pF

C6012

0.1 uF

C6017

100pF

C6002
0.1 uF

R10110 2.2K

R6004

68K

+

-

U168-4

LF347D
13

12
14

11
4

C6010
0.1 uF

R10111 2.2K

R6006 0

U40

MAX521

AD0
15

AD1
17

AGND
6

DAC_OUT0
2

DAC_OUT1
1

DAC_OUT2
24

DAC_OUT3
23

DAC_OUT4
11

DAC_OUT5
12

DAC_OUT6
13

DAC_OUT7
14

DGND
5

REF0
4

REF1
3

REF2
22

REF3
21

REF4
19

SCL
8

SDA
10

VDD
18

J48

TP1

1

R10108

51.0K, 0.1%

C6003
2.2UF

R6000

2.2K

SVX_CLK
SVX_CLK*

DISC_OUT[71..0]

PRIORITY_IN

MCM_QIN[63..0]

DVALID

SVX_DAT[7..0]

PRIORITY_OUT

MCM_CTL[7..0]

SCL

MCM6_VDDA

SIFT_CTL[4..0]

VCAL

MODE0
MODE1

CHANGE_MODE
SDA

MCM6_DVDD



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Place underneat h body of MCM
to allow mounting o f a ground shield
under th e part.

Digital controls that  now come from CPLD.

CTS type 742 SMT resistor array,
see Digi-Key ca talog.  Value
100K o hms.

Put on BOTTOM s ide of board, 
directly unde r the opamp.

Alll op-amps configured a s simple X1 gain buffers
with voltag e offset.

Pullups on MCM_CTL2, M CM_CTL3 added and one
TPS2022D changed to T PS2020D per ECO1004

Vout = 1.25 * [(51K +  16K)/16K] = 5.234V

All parts on t his page, if
installed, are in stalled in both
left-handed and  right-handed
boards.
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0.1 uF

C7017

100pF

C7002
0.1 uF

R10119 2.2K

R7004

68K

+

-

U170-4

LF347D
13

12
14

11
4

C7010
0.1 uF

R7006 0

U41

MAX521

AD0
15

AD1
17

AGND
6

DAC_OUT0
2

DAC_OUT1
1

DAC_OUT2
24

DAC_OUT3
23

DAC_OUT4
11

DAC_OUT5
12

DAC_OUT6
13

DAC_OUT7
14

DGND
5

REF0
4

REF1
3

REF2
22

REF3
21

REF4
19

SCL
8

SDA
10

VDD
18

J50

TP1

1

U10001
TK11900MTL

6 4
2
1

3
5

VIN VOUT
CTL
Byp

FB
GND

R10116

51.0K, 0.1%

C7003
2.2UF

R7000

2.2K

SVX_CLK
SVX_CLK*

DISC_OUT[71..0]

PRIORITY_IN

MCM_QIN[63..0]

DVALID

SVX_DAT[7..0]

PRIORITY_OUT

MCM_CTL[7..0]

SCL

MCM7_VDDA

SIFT_CTL[4..0]

VCAL

MODE0
MODE1

CHANGE_MODE
SDA

MCM7_DVDD



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Place underneat h body of MCM
to allow mounting o f a ground shield
under th e part.

Digital controls that  now come from CPLD.

CTS type 742 SMT resistor array,
see Digi-Key ca talog.  Value
100K o hms.

Put on BOTTOM s ide of board, 
directly unde r the opamp.

Alll op-amps configured a s simple X1 gain buffers
with voltag e offset.

Pullups on MCM_CTL2, M CM_CTL3 added and one
TPS2022D changed to T PS2020D per ECO1004

Vout = 1.25 * [(51K +  16K)/16K] = 5.234V

All parts on t his page, if
installed, are in stalled in both
left-handed and  right-handed
boards.
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Packaged MCM 8 and support circuitry

<Cage Code>
Size

Scale

CAGE Code DWG NO Rev

Sheet
of

MCM_QIN30
MCM_QIN28
MCM_QIN26
MCM_QIN24
MCM_QIN22
MCM_QIN20
MCM_QIN19
MCM_QIN17
MCM_QIN15
MCM_QIN13
MCM_QIN11
MCM_QIN9
MCM_QIN7
MCM_QIN6
MCM_QIN4
MCM_QIN2
MCM_QIN1
MCM_QIN0
MCM_QIN3
MCM_QIN5
MCM_QIN8
MCM_QIN10
MCM_QIN12
MCM_QIN14
MCM_QIN16
MCM_QIN18
MCM_QIN21
MCM_QIN23
MCM_QIN25
MCM_QIN27
MCM_QIN29
MCM_QIN31
MCM_QIN32
MCM_QIN34
MCM_QIN36
MCM_QIN38
MCM_QIN40
MCM_QIN42
MCM_QIN45
MCM_QIN47
MCM_QIN49
MCM_QIN51
MCM_QIN53
MCM_QIN55
MCM_QIN58
MCM_QIN60
MCM_QIN63
MCM_QIN62
MCM_QIN61
MCM_QIN59
MCM_QIN57
MCM_QIN56
MCM_QIN54
MCM_QIN52
MCM_QIN50
MCM_QIN48
MCM_QIN46
MCM_QIN44
MCM_QIN43
MCM_QIN41
MCM_QIN39
MCM_QIN37
MCM_QIN35
MCM_QIN33

DISC_OUT18
DISC_OUT27
DISC_OUT54
DISC_OUT1
DISC_OUT28
DISC_OUT46
DISC_OUT64
DISC_OUT11
DISC_OUT29
DISC_OUT47
DISC_OUT3
DISC_OUT21
DISC_OUT39
DISC_OUT57
DISC_OUT4
DISC_OUT22
DISC_OUT49
DISC_OUT67
DISC_OUT14
DISC_OUT32
DISC_OUT50
DISC_OUT68
DISC_OUT24
DISC_OUT42
DISC_OUT60
DISC_OUT7
DISC_OUT25
DISC_OUT43
DISC_OUT70
DISC_OUT17
DISC_OUT44
DISC_OUT53
DISC_OUT62
DISC_OUT71
DISC_OUT35
DISC_OUT26
DISC_OUT8
DISC_OUT61
DISC_OUT52
DISC_OUT34
DISC_OUT16
DISC_OUT69
DISC_OUT51
DISC_OUT33
DISC_OUT15
DISC_OUT6
DISC_OUT59
DISC_OUT41
DISC_OUT23
DISC_OUT5
DISC_OUT58
DISC_OUT40

SVX_DAT1

SVX_DAT5

SVX_DAT0

SVX_DAT2

SVX_DAT7

SVX_DAT3
SVX_DAT4

SVX_DAT6

MCM_CTL5

MCM_CTL6
MCM_CTL7

DISC_OUT31

DISC_OUT66

DISC_OUT30

DISC_OUT56
DISC_OUT65

DISC_OUT20
DISC_OUT38

DISC_OUT63

DISC_OUT36

DISC_OUT10

DISC_OUT45

DISC_OUT9
DISC_OUT0

DISC_OUT55
DISC_OUT2

DISC_OUT19
DISC_OUT37

DISC_OUT13

DISC_OUT48

DISC_OUT12

ANALOG_GND

MCM8_VDDA
MCM8_AVDD2

MCM_CTL2

MCM_CTL3

MCM_CTL4

MCM_CTL1

MCM_CTL0

SIFT_CTL3

DIGITAL_GND

SIFT_CTL1
SIFT_CTL0

SIFT_CTL2

SIFT_CTL4

MCM8_AVDD2

MCM_CTL1

MCM_CTL0

MCM_CTL4

MCM_CTL5

MCM_CTL6

MCM_CTL7

MCM_CTL2

MCM_CTL3

MCM8_VDDA

A A A A A

AD

D D

A

A

+6V

+6V

A
+5V

AA

D
A

+6V

+5V

A

A

A

A

A

-12V

D

D

A A A A

A A

D
D

A

D

A

A A

+12V

D

A

-12V

+12V

+12V

+12V

+12V

-12V

A

A

D

D

A

A

+5V

+5V

+5V

A A

A

A

D

C8024
10uF

R80050

R10126 2.2K

C8013
0.1 uF

C8015
0.1 uF

R10128 2.2K

RC27

EZA-ST22AAAJ
2
3
4
57

8
9

10

16

C8007
2.2UF

R100121K

R10129 2.2K

R8010

3.3K

C10003 100pF

R8050

51

R10125

16.0K, 0.1%

C10006 100pF

R100131K

C8023

100pF

R100141K

R10131 2.2K

R100361K

C8025
2.2UF

C8031
0.1 uF

U171

SIFT/SVX MCM

171
172
173
174
175
176
178
179
180
181
182
183
185
186
187
188
189
190
192
193
194
195
196
197
199
200
201
202
203
204
206
207
208
209
210
211
213
214
215
216
217
218
220
221
222
223
224
225
227
228

1
2
3
4
6
7
8
9

10
11
13
14
15
16
17
18
20
21
22
23
24
25

132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168

28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

98
99
100
101
102
103
104
105

82

83
84

85

97

126

125

124

122

121

114
115
116
117
118

75

74

73

71
72

96
95

92
93
94

109

90

91

67 68 12
9

12
8

78 79 11
1

11
2

89 87 10
7

70

27 46 65 77 80 11
0

11
3

11
9

13
1

15
0

16
9

5 12 19 26 66

69

76 12
0

12
7

13
0

17
0

17
7

19
1

19
8

20
5

21
2

21
9

22
6

18
4

86 88 10
6

10
8

123

81

Q_IN 2
Q_IN 5
Q_IN 6
Q_IN 7
Q_IN 10
Q_IN 11
Q_IN 12
Q_IN 13
Q_IN 16
Q_IN 17
Q_IN 20
Q_IN 21
Q_IN 22
Q_IN 23
Q_IN 26
Q_IN 27
Q_IN 28
Q_IN 29
Q_IN 32
Q_IN 36
Q_IN 37
Q_IN 38
Q_IN 41
Q_IN 42
Q_IN 43
Q_IN 46
Q_IN 47
Q_IN 48
Q_IN 49
Q_IN 52
Q_IN 53
Q_IN 56
Q_IN 57
Q_IN 58
Q_IN 59
Q_IN 62
Q_IN 66
Q_IN 67
Q_IN 68
Q_IN 71
Q_IN 72
Q_IN 73
Q_IN 74
Q_IN 77
Q_IN 78
Q_IN 81
Q_IN 82
Q_IN 83
Q_IN 84
Q_IN 87
Q_IN 88
Q_IN 91
Q_IN 92
Q_IN 94
Q_IN 97
Q_IN 98
Q_IN 99
Q_IN 102
Q_IN 103
Q_IN 104
Q_IN 107
Q_IN 108
Q_IN 109
Q_IN 110
Q_IN 111
Q_IN 112
Q_IN 117
Q_IN 118
Q_IN 119
Q_IN 120
Q_IN 123
Q_IN 124

DISC_OUT 2
DISC_OUT 5
DISC_OUT 6
DISC_OUT 7

DISC_OUT 10
DISC_OUT 11
DISC_OUT 12
DISC_OUT 13
DISC_OUT 16
DISC_OUT 17
DISC_OUT 20
DISC_OUT 21
DISC_OUT 22
DISC_OUT 23
DISC_OUT 26
DISC_OUT 27
DISC_OUT 28
DISC_OUT 29
DISC_OUT 32
DISC_OUT 36
DISC_OUT 37
DISC_OUT 38
DISC_OUT 41
DISC_OUT 42
DISC_OUT 43
DISC_OUT 46
DISC_OUT 47
DISC_OUT 48
DISC_OUT 49
DISC_OUT 52
DISC_OUT 53
DISC_OUT 56
DISC_OUT 57
DISC_OUT 58
DISC_OUT 59
DISC_OUT 62

DISC_OUT 94
DISC_OUT 92
DISC_OUT 91
DISC_OUT 88
DISC_OUT 87
DISC_OUT 84
DISC_OUT 83
DISC_OUT 82
DISC_OUT 81
DISC_OUT 78
DISC_OUT 77
DISC_OUT 74
DISC_OUT 73
DISC_OUT 72
DISC_OUT 71
DISC_OUT 68
DISC_OUT 67
DISC_OUT 66

DISC_OUT 124
DISC_OUT 123
DISC_OUT 120
DISC_OUT 119
DISC_OUT 118
DISC_OUT 117
DISC_OUT 114
DISC_OUT 113
DISC_OUT 110
DISC_OUT 109
DISC_OUT 108
DISC_OUT 107
DISC_OUT 104
DISC_OUT 103
DISC_OUT 102

DISC_OUT 99
DISC_OUT 98
DISC_OUT 97

D_OUT 0
D_OUT 1
D_OUT 2
D_OUT 3
D_OUT 4
D_OUT 5
D_OUT 6
D_OUT 7

CH_0_PA

VREF_1
VREF_2

G
ND

_A
NA

LO
G

DVALID

VH_DR_A

VH_TH_1

THRESH_SEL

VH_TH_2

VCLMP

READ
SH
DRST
PCLMP
PRST

VH_DR_B

GAIN_SEL

VH_TH_4

VH_TH_3
VL_TH_B

SVX_CLK
SVX_CLKB

CHANGE_MODE
MODE1
MODE0

PRIORITY_IN

PRIORITY_OUT

VCAL

VD
D_

A
VD

D_
A

VD
D_

A
VD

D_
A

VD
D_

D
VD

D_
D

VD
D_

D
VD

D_
D

AV
DD

AV
DD

2
DV

DD

VREF_3

G
ND

_D
IG

IT
AL

G
ND

_D
IG

IT
AL

G
ND

_D
IG

IT
AL

G
ND

_D
IG

IT
AL

G
ND

_D
IG

IT
AL

G
ND

_D
IG

IT
AL

G
ND

_D
IG

IT
AL

G
ND

_D
IG

IT
AL

G
ND

_D
IG

IT
AL

G
ND

_D
IG

IT
AL

G
ND

_D
IG

IT
AL

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

VREF_4

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

G
ND

_A
NA

LO
G

AG
ND

AG
ND

DG
ND

Q
G

ND

VL_TH_A

GATEOVR*

R8011

3.3K

C10002 100pF

R8009 0

C8004

.01 UF

R100381K

J105

TP1

1

R80030

J37

TP1

1

R10130 2.2K

R100531K

R8017

742C163104JTR-ND

1
2
3
4
5
6
7
8

16
15
14
13
12
11
10
9

R8007
100

U10002
TK11900MTL

6 4
2
1

3
5

VIN VOUT
CTL
Byp

FB
GND

J61

TP1

1

R100371K

R100541K

C8020
2.2UF

C10001 100pF

J53

TP1

1

C8021
0.1 uF

C10004 100pF

C8014
0.1 uF

C8022

100pF

R8016

1K

C8028
10uF

C8005
0.1 uF

U8001
MC33263NW-40R2

6 4

2
1 3

5
VIN VOUT

GND
SHTDN Byp

GND

+

-

U172-3
LF347D9

10
8

11
4

+

-

U172-2
LF347D

6

5
7

11
4

C10597
10uF

C743 100pF

R8013

2.2K

RC26

EZA-ST22AAAJ
2
3
4
57

8
9

10

16

C8016

100pF

C10598
10uF

C8001
0.1 uF

C8019
2.2UF

C8030

.01 UF

C8029

0.1 uF

R80140

U8002
TK11350BMCL

6 4

2
1 3

5
VIN VOUT

GND
SHTDN Byp

GND C8050
2.2UF

C8011

0.1 uF

C8009
0.1 uF

J104

TP1

1

C8032
0.1 uF

R8012

51

C8018

.01 UF

R8015
4.3K

U137

TPS2020D

2
3

6
7
8

4
1 5

IN1
IN2

OUT1
OUT2
OUT3

EN*
GND OC*

J36

TP1

1

R8002
100

C10614
100 pF

C8008

0.1 uF

C8006
0.1 uF

R80080

C744 100pF

+

-

U172-1

LF347D

2

3
1

11
4

C8012

0.1 uF

C8017

100pF

C8002
0.1 uF

R10139

470

R8004

68K

R10127 2.2K

+

-

U172-4

LF347D
13

12
14

11
4

C8010
0.1 uF

C10005 100pF

R8006 0

U42

MAX521

AD0
15

AD1
17

AGND
6

DAC_OUT0
2

DAC_OUT1
1

DAC_OUT2
24

DAC_OUT3
23

DAC_OUT4
11

DAC_OUT5
12

DAC_OUT6
13

DAC_OUT7
14

DGND
5

REF0
4

REF1
3

REF2
22

REF3
21

REF4
19

SCL
8

SDA
10

VDD
18

J52

TP1

1

C8003
2.2UF

R10124

51.0K, 0.1%

R8001

2.2K

U138

TPS2022D

2
3

6
7
8

4
1 5

IN1
IN2

OUT1
OUT2
OUT3

EN*
GND OC*

SVX_CLK
SVX_CLK*

DISC_OUT[71..0]

PRIORITY_IN

MCM_QIN[63..0]

DVALID

SVX_DAT[7..0]

PRIORITY_OUT

MCM_CTL[7..0]

SCL

MCM8_VDDA

SIFT_CTL[4..0]

VCAL

MODE0
MODE1

CHANGE_MODE
SDA

MCM8_DVDD



A

A

B

B

C

C

D

D

E

E

F

F

G

G

H

H

1 1

2 2

3 3

4 4

Reserved pin, brough t out for test use.

Analog switch allows micr ocontroller to have two 
independent serial contr ol buses, one for each 
half of the board.  Pullup r esistors insure that unused
half doesn't see error neous data transfer.

Address bus to dual-port RAM

All parts on t his page, if
installed, are in stalled in both
left-handed and  right-handed
boards.
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Microcontroller and Flash RAM

 
Size

Scale

CAGE Code DWG NO Rev

Sheet
of

CMD_STRBPICDAT5

PICDAT2

CPLD_BUSY

PICDAT1

PICDAT1

PICDAT7
PICDAT6

TRANSFER_STRB
ADDR_STRB

PICDAT3

PICDAT0

PICDAT0

PICDAT4

PICDAT4

DEC_STRB

PICDAT6
PICDAT7

DPRAM0_CE*

PICDAT2
PICDAT3

PICDAT5

53_MHZ

LATCHADDR0
LATCHADDR1
LATCHADDR2
LATCHADDR3
LATCHADDR4
LATCHADDR5
LATCHADDR6
LATCHADDR7
LATCHADDR8
LATCHADDR9
LATCHADDR10

DPRAM_WR*
DPRAM_OE*

DPRAM1_CE*

I2CBUS_CTL[4..0]

I2CBUS_CTL0
I2CBUS_CTL1
I2CBUS_CTL2

I2CBUS_CTL3
I2CBUS_CTL4 I2CBUS_CTL4

I2CBUS_CTL3

I2CBUS_CTL1
I2CBUS_CTL0

I2CBUS_CTL2

LD_MCM_CTL8
LD_MCM_CTL7
LD_MCM_CTL6
LD_MCM_CTL5
LD_MCM_CTL4
LD_MCM_CTL3
LD_MCM_CTL2
LD_MCM_CTL1
LD_LVDS_CTL8
LD_LVDS_CTL7
LD_LVDS_CTL6
LD_LVDS_CTL5
LD_LVDS_CTL4
LD_LVDS_CTL3
LD_LVDS_CTL2
LD_LVDS_CTL1

GREEN_WIRE3

GREEN_WIRE6

GREEN_WIRE2

GREEN_WIRE4

GREEN_WIRE0

GREEN_WIRE7

GREEN_WIRE5

GREEN_WIRE1

READ_MCM_CTL2
READ_MCM_CTL3

READ_MCM_CTL6

READ_MCM_CTL1

READ_MCM_CTL5
READ_MCM_CTL4

READ_MCM_CTL7
READ_MCM_CTL8

INTER_PLD0
INTER_PLD1
INTER_PLD2
INTER_PLD3
INTER_PLD4
INTER_PLD5
INTER_PLD6
INTER_PLD7

MICRO_STAT1

MICRO_STAT0

D

+3.3V

D

+5V

+5V

D

D

+5V

+3.3V +3.3V +3.3V +3.3V

+5V

D

D

+5V

D

D

DD DD

+5V

D

+5V

+5V

D

R76 1K

Gnd

Vcc

U14F

74LS14

13 12

14
7

C24
0.01 uF

C22
0.01 uF

C334
0.01 uF

D1
RED_LED

1
2

R91001K

U46

CD74HC4352E

16
19
18
15

1
2
6
5

17

4

12
13
11

20
10
9

7
8

SW0A
SW1A
SW2A
SW3A

SW0B
SW1B
SW2B
SW3B

COMA

COMB

ADD0
ADD1
LE*

V+
GND

V-
EN1*
EN2

U45
PIC14000

2
1

28
27

21
22

19
18
17
16
15
13
12
11

6
5
4
3
26
25
24
23

10

8 7
14

920

RA0/AN0
RA1/AN1
RA2/AN2
RA3/AN3

SUM
CDAC

RC0
RC1/CMPA
RC2
RC3/TOCKI
RC4
RC5
RC6/SCLA
RC7/SDAA

RD0/SCLB
RD1/SDAB
RD2/CMPB
RD3/REFB

RD4/AN4
RD5/AN5
RD6/AN6
RD7/AN7

VREG

OSC1/PBTN OSC2/CLKOUT
MCLR*/VPP

VC
C

G
ND

R91091K

R80761K
R80771K

R99
51

C363
0.01 uF

C23
0.01 uF

C362
0.01 uF

R53

470

JP4

HEADER_2X1

1
2

U9992

ispLSI2128VE

28
29
30
31
32
33
34
35
37
38
39
40
41
42
44
45
47
48
49
50
51
52
53
54
56
57
58
59
60
61
62
63
70
71
72
73
74
75
76
77
79
80
81
82
83
84
85
86
88
89
91
92
93
94
95
96
98
99

100
101
102
103
104
105

116
117
118
119
120
121
122
123
125
126
127
128
129
130
132
133
135
136
137
138
139
140
141
142
144
145
146
147
148
149
150
151
158
159
160
161
162
163
164
165
167
168
169
170
171
172
173
174
176
1
3
4
5
6
7
8
10
11
12
13
14
15
16
17

24 46 68 87 10
9

13
4

15
3

17
5

2 22 43 65 90 11
1

13
1

15
6

114
155

67
19

20
113
108

110
23

15
4

26 25 66 10
7

21

I/O 0
I/O 1
I/O 2
I/O 3
I/O 4
I/O 5
I/O 6
I/O 7
I/O 8
I/O 9
I/O 10
I/O 11
I/O 12
I/O 13
I/O 14
I/O 15
I/O 16
I/O 17
I/O 18
I/O 19
I/O 20
I/O 21
I/O 22
I/O 23
I/O 24
I/O 25
I/O 26
I/O 27
I/O 28
I/O 29
I/O 30
I/O 31
I/O 32
I/O 33
I/O 34
I/O 35
I/O 36
I/O 37
I/O 38
I/O 39
I/O 40
I/O 41
I/O 42
I/O 43
I/O 44
I/O 45
I/O 46
I/O 47
I/O 48
I/O 49
I/O 50
I/O 51
I/O 52
I/O 53
I/O 54
I/O 55
I/O 56
I/O 57
I/O 58
I/O 59
I/O 60
I/O 61
I/O 62
I/O 63

I/O 64
I/O 65
I/O 66
I/O 67
I/O 68
I/O 69
I/O 70
I/O 71
I/O 72
I/O 73
I/O 74
I/O 75
I/O 76
I/O 77
I/O 78
I/O 79
I/O 80
I/O 81
I/O 82
I/O 83
I/O 84
I/O 85
I/O 86
I/O 87
I/O 88
I/O 89
I/O 90
I/O 91
I/O 92
I/O 93
I/O 94
I/O 95
I/O 96
I/O 97
I/O 98
I/O 99

I/O 100
I/O 101
I/O 102
I/O 103
I/O 104
I/O 105
I/O 106
I/O 107
I/O 108
I/O 109
I/O 110
I/O 111
I/O 112
I/O 113
I/O 114
I/O 115
I/O 116
I/O 117
I/O 118
I/O 119
I/O 120
I/O 121
I/O 122
I/O 123
I/O 124
I/O 125
I/O 126
I/O 127

G
ND

G
ND

G
ND

G
ND

G
ND

G
ND

G
ND

G
ND

VC
C

VC
C

VC
C

VC
C

VC
C

VC
C

VC
C

VC
C

IN 4
IN 5
IN 6
IN 7

Y0
Y1
Y2

GOE 0
GOE 1

TD
O

/IN
2

TD
I/I

N0
BS

CA
N

TM
S/

IN
1

TC
K/

IN
3

RE
SE

T

C388
0.01 uF

C372
0.01 uF

R1001K
PL1-45

A20HM 'B'R1091K

C389
0.01 uF

PL1-70
B20HM 'B'

R77 1K
PR1-31

A06HM 'B'

PR1-56
B06HM 'B'

PICDAT[7..0]

DAC_FEEDBACK

POWER_ON_RESET*

HDI_EN

CONTROLLER_CLK

SDA1
SDA2

XING
LD/SHFT*

LATCHADDR[10..0]

DPRAM0_CE*
DPRAM1_CE*

DPRAM_OE*
DPRAM_WR*

TDO

TDI

TMS
TCK

53_MHZ

WRT_CLK_CTL

SYNC_GAP

BSCAN

SDA3
SDA4

VLPC_BIAS_FEEDBACK
VLPC_CURRENT_FEEDBACK

CRYO_TEMP_FEEDBACK

DPRAM_BUSY*

LD_MCM_CTL[8..1]

LD_LVDS_CTL[8..1]

READ_MCM_CTL[8..1]

GREEN_WIRE[7..0]

INTER_PLD[7..0]

PIC_FIFO_WE

CLKCTL_OE*
LD_CLK_DLY

PIC_FIFO_WCLK
MONITOR_OE*
MONITOR_RCLK
WRITE_VSVX_REG1
WRITE_VSVX_REG2
WRITE_VSVX_REG3

SCL1
SCL2
SCL3
SCL4

COMBINED_DIR

PLD_DIR

COSMIC_GAP
BEAM_396

L1_ACCEPT

CFT_RESET*
FIRST_XING

LED_CLK
1553_TIMEOUT
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push and hold for
~2 sec to reset
the board

resettable poly fuses,
RAYCHEM or equiv.

PINOUT AS VIEWED FROM BOARD COMPONENT SIDE
RIGHT HAND INSERTION INTO BACKPLANE

A B C D E

LEFT HAND INSERTION INTO BACKPLANE
PINOUT AS VIEWED FROM BOARD COMPONENT SIDE
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Extra grounds for external shields

R85 changed from 11K to 10K per ECO 1002
Test points added fo r layout near power
monitor 1/20/01
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Power Connections

 
Size

Scale

CAGE Code DWG NO Rev

Sheet
of

LHB_CONNECTOR_+12

RHB_CONNECTOR_-12

RHB_CONNECTOR_+5

RHB_CONNECTOR_+12

LHB_CONNECTOR_-12

RHB_CONNECTOR_+5

RHB_CONNECTOR_+5

LHB_CONNECTOR_+5

LHB_CONNECTOR_+5

LHB_CONNECTOR_+5

LHB_CONNECTOR_+12
RHB_CONNECTOR_+12LHB_CONNECTOR_-12 RHB_CONNECTOR_-12

LHB_CONNECTOR_+3.3 RHB_CONNECTOR_+3.3
RHB_CONNECTOR_+5.5LHB_CONNECTOR_+5.5

RHB_CONNECTOR_+3.3

LHB_CONNECTOR_+3.3

RHB_CONNECTOR_+5.5

LHB_CONNECTOR_+5.5

+3.3V+12V_TST

+5V

+12V_TST

-12V
+3.3V

+5V

+12V_TST

-12V
+3.3V +5V

+12V -12V +5V +3.3V

D

DDDD
DD

D

D

D

D
D

D

D

D D

+12V

-12V

+5V

+5V

D

+5V

+5V

D

D D

D

+5V

DD

A A

A A

A A A A

D

A

D

A

DD

D

+3.3V

+6V

A A

A A

D D

D D

A A A A A

A A A A A

AAA AA

AA AAA

+12V_TST

-12V_TST

D

-12V_TST

PL2-135
F03HM 'A'

PR1-171
F21HM 'B'

R51
300k

12

PL2-56
B15HM 'A'

PR1-37
A12HM 'B'

PR2-39
A20HM 'A'

PL2-85
C22HM 'A'

PL1-147
E22HM 'B'

PL1-26
A01HM 'B'

PL1-139
E14HM 'B'

PR1-97
C22HM 'B'

C7929
100 UF

1
2

PR2-41
A22HM 'A'

PR2-114
E04HM 'A'

PL1-167
F17HM 'B'

PL2-127
E20HM 'A'

PL1-97
C22HM 'B'

D10
RED_LED

1
2

PL2-136
F04HM 'A'

PR1-172
F22HM 'B'

PR1-66
B16HM 'B'

PR1-41
A16HM 'B'

FL3

4A

1 2

PR2-43
A24HM 'A'

PL2-87
C24HM 'A'

PR1-141
E16HM 'B'

FL20

4A

1 2

PL1-146
E21HM 'B'

FR3

10A

1 2

FL2

4A

1 2

PL1-135
E10HM 'B'

PR1-98
C23HM 'B'

PR2-45
B01HM 'A'

PR2-72
C06HM 'A'

PL1-168
F18HM 'B'

PL1-89
C14HM 'B'

PR2-135
F03HM 'A'

PL2-138
F06HM 'A'

PR1-173
F23HM 'B'

PR1-62
B12HM 'B'

PR1-124
D24HM 'B'

PL2-129
E22HM 'A'

PL2-90
D02HM 'A'

R120 470

1
2

PR1-137
E12HM 'B'

PL1-125
D25HM 'B'

C31
100 UF

1
2

PR1-99
C24HM 'B'

PR2-24
A02HM 'A'

PR2-109
D24HM 'A'

PL1-169
F19HM 'B'

PL1-94
C19HM 'B'

PR2-140
F08HM 'A'

PL2-140
F08HM 'A'

PR1-174
F24HM 'B'

PR1-70
B20HM 'B'

C30
100 UF1

2

PL2-131
E24HM 'A'

PL2-93
D05HM 'A'

PR1-134
E09HM 'B'

PL1-124
D24HM 'B'

C412
0.1 uF

1
2

PL2-78
C15HM 'A'

PR2-44
A25HM 'A'

PR1-100
C25HM 'B'

PR2-49
B05HM 'A'

PR2-125
E18HM 'A'

PL1-170
F20HM 'B'

PL1-96
C21HM 'B'

D8
RED_LED

1
2

PR2-139
F07HM 'A'

PL2-133
F01HM 'A'

PR1-175
F25HM 'B'

U54

LTC1326

2
1
3

8

6

7

4

VCC5
VCC3
VCCA

PBR*

RST

SRST

G
ND

PR1-120
D20HM 'B'

PL2-95
D07HM 'A'

PR1-131
E06HM 'B'

PL1-123
D23HM 'B'

PR2-55
B11HM 'A'

C413
0.1 uF1

2

PR2-51
B07HM 'A'

PR2-112
E02HM 'A'

PL1-171
F21HM 'B'

PL1-91
C16HM 'B'

R118 150

1
2

PR2-134
F02HM 'A'

PR1-88
C13HM 'B'

PL2-139
F07HM 'A'

PR1-106
D06HM 'B'

PR1-163
F13HM 'B'

PL1-117
D17HM 'B'

PL2-97
D09HM 'A'

PR1-145
E20HM 'B'

PL1-122
D22HM 'B'

R85
10K

1
2

PR2-77
C11HM 'A'

FR1

4A

1 2

GSP17

TP1

1

PR2-53
B09HM 'A'

PR2-104
D19HM 'A'

PL1-172
F22HM 'B'

PL1-90
C15HM 'B'

PR2-138
F06HM 'A'

PR1-79
C04HM 'B'

PL2-141
F09HM 'A'

PR1-109
D09HM 'B'

PR1-152
F02HM 'B'

PL1-114
D14HM 'B'

PL2-99
D11HM 'A'

D11
RED_LED

1
2

PL1-121
D21HM 'B'

PR2-99
D11HM 'A'

PR2-123
E16HM 'A'

PL1-173
F23HM 'B'

PL1-92
C17HM 'B'

C28
100 UF

1
2

PR2-137
F05HM 'A'

GSP2

TP1

1

PR1-77
C02HM 'B'

PL2-137
F05HM 'A'

PL2-100
D15HM 'A'

R52
1.5M

GSP8

TP1

1

C29
100 UF

1
2

PR1-112
D12HM 'B'

PR1-153
F03HM 'B'

PL1-120
D20HM 'B'

PL2-49
B05HM 'A'

PL1-126
E01HM 'B'

PR2-121
E11HM 'A'

PR2-58
B17HM 'A'

PR2-106
D21HM 'A'

PL1-174
F24HM 'B'

PL1-99
C24HM 'B'

R124 62

1
2

C34
0.1 uF

1
2

PR2-141
F09HM 'A'

PR1-78
C03HM 'B'

PL2-142
F10HM 'A'

PL2-122
E15HM 'A'

GSP15

TP1

1

PR1-116
D16HM 'B'

PR1-154
F04HM 'B'

PL1-110
D10HM 'B'

PL2-51
B07HM 'A'

PL1-101
D01HM 'B'

R86
1K

1
2

PR2-33
A11HM 'A'

C414
0.1 uF

1
2

PR2-60
B19HM 'A'

PR2-118
E08HM 'A'

PL1-175
F25HM 'B'

PL1-93
C18HM 'B'

PR2-133
F01HM 'A'PL2-153

F24HM 'A'

PR1-80
C05HM 'B'

PL2-34
A15HM 'A'

GSP4

TP1

1

PR1-155
F05HM 'B'

PL1-106
D06HM 'B'

PL2-53
B09HM 'A'

R73
1K

1
2

PR2-66
B25HM 'A'

PR2-62
B21HM 'A'

PR2-116
E06HM 'A'

PL1-151
F01HM 'B'

GSP1

TP1

1

PL1-95
C20HM 'B'

PR2-136
F04HM 'A'

PL2-144
F15HM 'A'

PR1-81
C06HM 'B'

PL2-37
A18HM 'A'

PL1-88
C13HM 'B'

PL2-45
B01HM 'A'

GSP20

TP1

1

PR1-156
F06HM 'B'

PL2-55
B11HM 'A'

C26
100 UF

1
2

PR1-149
E24HM 'B'

PR2-88
C25HM 'A'

PR2-64
B23HM 'A'

PL1-87
C12HM 'B'

GSP12

TP1

1

PL1-100
C25HM 'B'

PR2-143
F11HM 'A'

PL2-151
F22HM 'A'

PR1-82
C07HM 'B'

PL2-41
A22HM 'A'

PL1-152
F02HM 'B'

PL2-67
C01HM 'A'

FL1

10A

1 2

GSP9

TP1

1

PR1-157
F07HM 'B'

PL2-58
B17HM 'A'

PL1-127
E02HM 'B'

PR2-110
D25HM 'A'

PR2-68
C02HM 'A'

PL1-86
C11HM 'B'

GSP19

TP1

1

C32
0.1 uF

1
2

PR2-129
E22HM 'A'

PL2-147
F18HM 'A'

PR1-83
C08HM 'B'

PL2-30
A08HM 'A'

PL1-153
F03HM 'B'

PL2-89
D01HM 'A'

GSP10

TP1

1

PR1-158
F08HM 'B'

PL2-60
B19HM 'A'

C378
0.1 uF

1
2

PR2-132
E25HM 'A'

U33

74VHC123AM

16

1
2

3
14
15

8

13
4

9
10

11
6
7

5
12

VCC

1A
1B

1CLR
1Cx
1Rx/Cx

GND

1Q
1Q*

2A
2B

2CLR
2Cx
2Rx/Cx

2Q
2Q*

PR1-50
A25HM 'B'

PR2-70
C04HM 'A'

PL1-85
C10HM 'B'

GSP7

TP1

1

PR2-148
F19HM 'A'

PL2-145
F16HM 'A'

PR1-84
C09HM 'B'

PL2-26
A04HM 'A'

PL1-154
F04HM 'B'

PL2-111
E01HM 'A'

PR1-49
A24HM 'B'

GSP16

TP1

1

PR1-159
F09HM 'B'

PL2-62
B21HM 'A'

R72
1K

1
2

PR1-128
E03HM 'B'

PL1-84
C09HM 'B'

GSP14

TP1

1

PR2-142
F10HM 'A'

PL2-152
F23HM 'A'

PR1-85
C10HM 'B'

PL2-154
F25HM 'A'

PL1-155
F05HM 'B'

PR2-81
C18HM 'A'

C504
0.1 uF

1
2

PR1-74
B24HM 'B'

GSP3

TP1

1

SW1

1
2

PR1-160
F10HM 'B'

PL2-64
B23HM 'A'

PR1-45
A20HM 'B'

PL1-83
C08HM 'B'

C341
0.1 uF

1
2

PR2-149
F20HM 'A'

PL2-146
F17HM 'A'

PR1-86
C11HM 'B'

PL2-47
B03HM 'A'

PL1-156
F06HM 'B'

PR1-150
E25HM 'B'

PR2-74
C08HM 'A'

C342
0.1 uF

1
2

PL1-52
B02HM 'B'

GSP6

TP1

1

VTP1

TP1

1

PR1-161
F11HM 'B'

PL2-66
B25HM 'A'

PL1-82
C07HM 'B'

FL11

4A

1 2

PR2-146
F17HM 'A'

PL2-35
A16HM 'A'

PR1-87
C12HM 'B'

PL2-39
A20HM 'A'

PL1-157
F07HM 'B'

PR1-130
E05HM 'B'

PR2-98
D10HM 'A'

PL2-104
D19HM 'A'

PL1-102
D02HM 'B'

PL1-27
A02HM 'B'

GSP18

TP1

1

VTP2

TP1

1

PR1-162
F12HM 'B'

PL2-70
C04HM 'A'

PL2-23
A01HM 'A'

C340
0.1 uF

1
2

PR1-103
D03HM 'B'

PL1-81
C06HM 'B'

C7828
100 UF

1
2

PR2-127
E20HM 'A'

PL2-149
F20HM 'A'

PR1-76
C01HM 'B'

PL2-32
A10HM 'A'

PL1-158
F08HM 'B'

PR2-79
C16HM 'A'

PL2-116
E06HM 'A'

VTP3

TP1

1

PR1-151
F01HM 'B'

PL2-72
C06HM 'A'

PR2-56
B15HM 'A'

VTP5

TP1

1

PR1-75
B25HM 'B'

GSP13

TP1

1

PL1-80
C05HM 'B'

C7834
0.1 uF

1
2

PR2-152
F23HM 'A'

PL2-150
F21HM 'A'

PR1-89
C14HM 'B'

PL2-28
A06HM 'A'

PL1-159
F09HM 'B'

PR2-91
D03HM 'A'

PR1-126
E01HM 'B'

PL2-120
E10HM 'A'

C21
100 UF

1
2

PR1-164
F14HM 'B'

PR1-104
D04HM 'B'

PL1-79
C04HM 'B'

FR11

4A

1 2

PR2-145
F16HM 'A'

FL21

4A

1 2

PL2-148
F19HM 'A'

PR1-90
C15HM 'B'

PL2-24
A02HM 'A'

PL1-160
F10HM 'B'

PR2-95
D07HM 'A'

PR1-101
D01HM 'B'

PL2-110
D25HM 'A'

C37
100 UF

1
2

PR1-165
F15HM 'B'

PR1-105
D05HM 'B'

GSP5

TP1

1

PL1-78
C03HM 'B'

C7414
0.1 uF

1
2

PL1-31
A06HM 'B'

PR2-147
F18HM 'A'

PR1-91
C16HM 'B'

PL2-43
A24HM 'A'

PL1-161
F11HM 'B'

PR2-89
D01HM 'A'

PL2-125
E18HM 'A'

PR1-166
F16HM 'B'

C19
100 UF

1
2

PR1-102
D02HM 'B'

PL1-67
B17HM 'B'

FR2

4A

1 2

PL1-77
C02HM 'B'

C7829
100 UF

1
2

PR2-151
F22HM 'A'

PR1-92
C17HM 'B'

FL10

5A

1 2

PL1-162
F12HM 'B'

PR2-93
D05HM 'A'

PL2-114
E04HM 'A'

PL1-42
A17HM 'B'

PR1-167
F17HM 'B'

PL2-74
C08HM 'A'

PR1-125
D25HM 'B'

PL1-64
B14HM 'B'

PL1-76
C01HM 'B'

PR2-150
F21HM 'A'

PR1-93
C18HM 'B'

C7928
100 UF

1
2

PR2-47
B03HM 'A'

PL1-163
F13HM 'B'

PR2-100
D15HM 'A'

PL2-118
E08HM 'A'

PL1-39
A14HM 'B'

C20
100 UF

1
2

PR1-168
F18HM 'B'

R50 1k
1 2

C27
100 UF1

2

PR2-26
A04HM 'A'

PL2-76
C10HM 'A'

PR1-129
E04HM 'B'

PL1-60
B10HM 'B'

PL1-150
E25HM 'B'

PR2-144
F15HM 'A'

PL1-131
E06HM 'B'

PR1-94
C19HM 'B'

C7934
0.1 uF

1
2

PR2-28
A06HM 'A'

PL1-164
F14HM 'B'

PR2-85
C22HM 'A'

PL2-108
D23HM 'A'

PL1-35
A10HM 'B'

PL2-134
F02HM 'A'

PR1-169
F19HM 'B'

C33
0.1 uF1

2

PR2-30
A08HM 'A'

PL2-81
C18HM 'A'

D9
RED_LED

1
2

PR1-127
E02HM 'B'

PL1-56
B06HM 'B'

PL1-149
E24HM 'B'

+

C17

10 uF

PL1-51
B01HM 'B'

PR2-154
F25HM 'A'

PL1-145
E20HM 'B'

PR1-95
C20HM 'B'

FR10

5A

1 2

PR2-32
A10HM 'A'

PL1-165
F15HM 'B'

PR2-83
C20HM 'A'

PL2-101
D16HM 'A'

PL2-143
F11HM 'A'

PR1-170
F20HM 'B'

C18
10 uF

PR2-35
A16HM 'A'

PL2-83
C20HM 'A'

R119 470

1
2

PR1-34
A09HM 'B'

PR1-59
B09HM 'B'

PL1-148
E23HM 'B'

PR2-153
F24HM 'A'

PL1-142
E17HM 'B'

VTP4

TP1

1

GSP11

TP1

1

PR1-96
C21HM 'B'

C7914
0.1 uF

1
2

PR2-37
A18HM 'A'

PR2-102
D17HM 'A'

PL1-166
F16HM 'B'

PL2-106
D21HM 'A'

PL1-98
C23HM 'B'

RESET*

1553_TIMEOUT

1553_ACTIVITY
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Drawn:  J.T . Anderson
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Connector #1

Decoupling f or diff amp

X2 gain  at DC
10K * 1uF = 10uS  time constant

Heater 1 is driven by a DAC  channel, local to board.

Decoupling fo r op279 amp

Gain = (49.4K/R)+1  = 19.297 (2.7K)
        = 21 .583 (2.4K)

Decoupling f or diff amp

Decoupling f or diff amp

Decoupling fo r op495 amp

Current sensor

X2 gain

VLPC bias voltage generat ion for this flex cable.
LT1167 measures curr ent drawn by VLPC.

20 nA pe r volt

10 uA constant current source

Internal temperature m easurement amplifier

Cryostat heater resistor driver

VLPC bias voltage driver  + current draw sensor

GREEN

REDRED

Duplicate sets of LED s, one for left edge
and one for right edge  of board.  Only one
set is ever  stuffed.

LEDs on l eft side

LEDs on  right
side

OK
OKERR ERR
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Q input, Flex Cable #1, MCM #1

 
Size

Scale

CAGE Code DWG NO Rev

Sheet
of

C1_F29

C1_F25

C1_F32

C1_F[64..1]

C1_F26

C1_F42

C1_F30

C1_F45

C1_F17

C1_F61

C1_F21

C1_F13

C1_F9

MCM1_Q0

MCM1_Q38

C1_F48

C1_F9

C1_F13

C1_F23

MCM1_Q36

C1_F44

MCM1_Q3

C1_F1

C1_F57
C1_F56

C1_F36

MCM1_Q10

C1_F4
C1_F4

C1_F64

MCM1_Q48

C1_F30

C1_F12

MCM1_Q40

C1_F58

C1_F42

C1_F63

C1_F27

C1_F50

C1_F6

C1_F16

C1_F47

MCM1_Q20

MCM1_Q13

MCM1_Q47

MCM1_Q43

C1_F55

MCM1_Q56

C1_F3

C1_F60

C1_F8

MCM1_Q22

MCM1_Q16

MCM1_Q11

C1_F2

C1_F17

MCM1_Q53

C1_F7

C1_F51

C1_F28

C1_F14

C1_F50

C1_F53

C1_F10

C1_F44

MCM1_Q52

C1_F41

C1_F49

C1_F32

C1_F16

C1_F59

MCM1_Q[63..0]

C1_F31

MCM1_Q55

C1_F63

C1_F8

MCM1_Q44

C1_F25

C1_F35

C1_F56

MCM1_Q1

MCM1_Q12

C1_F20

C1_F54

C1_F38

C1_F35

C1_F51

MCM1_Q21

MCM1_Q46

C1_F29

C1_F39
C1_F40

C1_F15

C1_F11

MCM1_Q2

C1_F19

C1_F26

MCM1_Q34

C1_F28

C1_F55

MCM1_Q4

MCM1_Q60

C1_F49

C1_F34

C1_F22

C1_F33

MCM1_Q35

MCM1_Q51

C1_F45

C1_F23

C1_F7

C1_F43

C1_F1

C1_F3

C1_F18

MCM1_Q8

MCM1_Q32

C1_F18

C1_F61

C1_F37

C1_F53

C1_F15

C1_F60

C1_F46

C1_F54

C1_F31

C1_F52

C1_F11

C1_F24

C1_F59

C1_F62

C1_F21

C1_F47

C1_F19

C1_F41

C1_F57

C1_F37

MCM1_Q24

MCM1_Q18

C1_F5

C1_F46

C1_F48

C1_F39

C1_F52

C1_F33

C1_F43

MCM1_Q28

C1_F14

C1_F2

MCM1_Q58

MCM1_Q37

C1_F10

C1_F27
C1_F5
C1_F6

MCM1_Q6
MCM1_Q7

MCM1_Q5

C1_F12

MCM1_Q9

MCM1_Q15
MCM1_Q14

C1_F20 MCM1_Q19

MCM1_Q17

C1_F24

C1_F22

MCM1_Q23

MCM1_Q27
MCM1_Q26
MCM1_Q25

MCM1_Q31
MCM1_Q30
MCM1_Q29

C1_F58

MCM1_Q59

MCM1_Q57

C1_F64

C1_F62

MCM1_Q63
MCM1_Q62
MCM1_Q61

MCM1_Q50
MCM1_Q49

MCM1_Q54

MCM1_Q45

MCM1_Q42
MCM1_Q41

C1_F40

C1_F38

MCM1_Q39

C1_F36

C1_F34 MCM1_Q33

A

AA

+12V-12V

-12V

A

+12V

AA

+12V-12V

-12V

+12V

AA

+12V-12V

A

A

+12V

A

-12V

-12V +12V

A

A

A

A

-12V

A

-12V

+12V

A

AA

+12V

-12V

+12V

-12V

AA

A

+5V

A

+5V

A

A

+5V

+12V

-12V

A

A AA

A A

A

A

AA

AA

A A

A

A

+5V

+5V +5V

+5V

A

+5V

A

R233

220

C997
0.001 uF

D20

GREEN_LED

1
2

R277

51.0K, 0.1%

C10045 100pF

D22

RED_LED

1
2

R363
100K

1 32 4
678 5

R840

100K

R364
100K

1 32 4
678 5

R478

10K

R278
100K

1 32 4
678 5

R276

51.0K, 0.1%

C964
0.001 uF

C10055 100pF

R476

3.0K

R361
100K

1 32 4
678 5

R281
100K

1 32 4
678 5

C10052 100pF

C1012
0.001 uF

C10032 100pF

Q3
2N3904

3

2

1

C947
0.001 uF

C218

0.1 uF

C9957 100pF

+

-RgRg

REF

U191

LT1167
2

3
6

4
718

5

D21

RED_LED

1
2

C820
0.001 uF

C10024 100pF

C9956 100pF

C9958 100pF

C946
0.001 uF

C10058 100pF

C821
0.001 uF

C9955 100pF

C884
0.001 uF

D23

GREEN_LED

1
2

C10016 100pF

Gnd

Vcc

U181B
74LS04

34

14
7

C10048 100pF

C878
0.001 uF

C10051 100pF

R453

100

R260

10K

C10054 100pF

C10028 100pF

+

-

U182B

TLE2062D
6

5
7

4
8

R282
100K

1 32 4
678 5

C10599

0.1 uF

R832

56K

R234

220

C883
0.001 uF

C965
0.001 uF

R436

12.0K

C10057 100pF

Gnd

Vcc

U181C
74LS04

56

14
7

C10020 100pF

C10031 100pF

C944
0.001 uF

C1013
0.001 uF

C10034 100pF

C995
0.001 uF

C10012 100pF

C10040 100pF

R268 10K

C10044 100pF

C10063 100pF

C10053 100pF

R279
100K

1 32 4
678 5

C10026 100pF

C994
0.001 uF

C10030 100pF

C881
0.001 uF

C10023 100pF

R280
100K

1 32 4
678 5

+

-

U182A

TLE2062D

2

3
1

4
8

R359
100K

1 32 4
678 5

C10018 100pF

C10050 100pF

C10064 100pF

C996
0.001 uF

C10009 100pF

C10022 100pF

C10039 100pF

C10027 100pF

C10015 100pF
R231

220

C57
1 uF

+

-

U192B

LT1638

6

5
7

4
8

C948
0.001 uF

C10014 100pF

C10036 100pF

C10046 100pF

C10059 100pF

R259
10K

C945
0.001 uF

R848
0

C10033 100pF

C880
0.001 uF

C10047 100pF

C10019 100pF

C942
0.001 uF

R360
100K

1 32 4
678 5

C10042 100pF

C885
0.001 uF

C10060 100pF

JP119

HEADER_3X1

1 2 3

R357
100K

1 32 4
678 5

C10065 100pF

R232

220

C10007 100pF

C10035 100pF

C10029 100pF

C10011 100pF

R284
100K

1 32 4
678 5

R10056

10K

J114

CYN:APSE Connector

11
12
13
14
15
17
18
19
20
21
22
24
25
26
27
28
29
30
31
32
33
35
36
37
38
39
40
42
43
44
45
46
47
48
49
50
52
53
54
55
56
57
58
59
61
62
63
64
65
66
67
68

74

71
72

76

73

82

70

75

79
77

80
81

16
23
34
41
51
60
69
78

6
7
5
8

4
3
10
9

1
2

87
88

83
84
85
86

FIBER 1
FIBER 2
FIBER 3
FIBER 4
FIBER 5
FIBER 6
FIBER 7
FIBER 8
FIBER 9

FIBER 10
FIBER 11
FIBER 12
FIBER 13
FIBER 14
FIBER 15
FIBER 16
FIBER 17
FIBER 18
FIBER 19
FIBER 20
FIBER 21
FIBER 22
FIBER 23
FIBER 24
FIBER 25
FIBER 26
FIBER 27
FIBER 28
FIBER 29
FIBER 30
FIBER 31
FIBER 32
FIBER 33
FIBER 34
FIBER 35
FIBER 36
FIBER 37
FIBER 38
FIBER 39
FIBER 40
FIBER 41
FIBER 42
FIBER 43
FIBER 44
FIBER 45
FIBER 46
FIBER 47
FIBER 48
FIBER 49
FIBER 50
FIBER 51
FIBER 52

FIBER 57

FIBER 54
FIBER 55

FIBER 59

FIBER 56

FIBER 64

FIBER 53

FIBER 58

FIBER 61
FIBER 60

FIBER 62
FIBER 63

VBIAS 1
VBIAS 2
VBIAS 3
VBIAS 4
VBIAS 5
VBIAS 6
VBIAS 7
VBIAS 8

HEATER1_A
HEATER1_B
HEATER2_A
HEATER2_B

SENSOR_A
SENSOR_A
SENSOR_B
SENSOR_B

LPBACKA_IN
LPBACKA_OUT
LPBACKB_IN
LPBACKB_OUT

XL1
XL2
XL3
XL4

C58
1 uF

C10025 100pF

C233

0.1 uF

C10038 100pF

+

- Rg Rg

REF

U190

LT1167

2

3
6

4
7 1 8

5

R477

10K

C10061 100pF

Gnd

Vcc

U181A
74LS04

12

14
7

C10066 100pF

R358
100K

1 32 4
678 5

C209

47 pF

C10010 100pF

C10041 100pF

C10017 100pF

C882
0.001 uF

C10043 100pF

C10021 100pF

+

-

U192A

LT1638

2

3
1

4
8

R452

2.7K, 0.1%

C10062 100pF

R283
100K

1 32 4
678 5

+

- Rg Rg

REF

U193

LT1167

6
5

1 8

4
7

3

2

C10008 100pF

C10037 100pF

C10013 100pF

C949
0.001 uF

R285
100K

1 32 4
678 5

C879
0.001 uF

C10056 100pF

R362
100K

1 32 4
678 5

C10049 100pF

R454

1K

R437

51.0K, 0.1%

C943
0.001 uF

C56
1 uF

HEATER1_DRV

TEMP_SENSE 1

VLPC_CURRENT1

C1_BIAS_DRIVE

MCM1_Q[63..0]

TEST_PULSE

BAYONET_LINK

BIAS_READBACK1

MCM1_VDDA



A

A

B

B

C

C

D

D

E

E

F

F

G

G

H

H

1 1

2 2

3 3

4 4

Drawn:  J.T . Anderson
Checked:
Approved:

Connector #2

Decoupling f or diff amp

X2 gain  at DC
10K * 1uF = 10uS  time constant

Heater 1 is driven by a DAC  channel, local to board.

Decoupling fo r op279 amp

Gain = (49.4K/R)+1  = 19.297 (2.7K)
        = 21 .583 (2.4K)

Decoupling f or diff amp

Decoupling f or diff amp

Decoupling fo r op495 amp

Current sensor

X2 gain

VLPC bias voltage generat ion for this flex cable.
AD620 measures curr ent drawn by VLPC.

20 nA pe r volt

10 uA constant current source

Internal temperature m easurement amplifier

Cryostat heater resistor driver

VLPC bias voltage driver  + current draw sensor
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Q input, Flex Cable #2, MCM #2

 
Size

Scale

CAGE Code DWG NO Rev

Sheet
of

C2_F2

C2_F11

C2_F60

C2_F58

C2_F56

MCM2_Q26

MCM2_Q40

C2_F64

C2_F53

C2_F1

C2_F61

C2_F31

C2_F20

C2_F53

MCM2_Q30

MCM2_Q21

MCM2_Q29

MCM2_Q43

C2_F13

C2_F25

C2_F8

C2_F32

C2_F23

C2_F13

MCM2_Q28

C2_F55

C2_F59

C2_F52

C2_F29

C2_F54

C2_F33

C2_F62

C2_F6

C2_F21

MCM2_Q60

C2_F9

C2_F11

C2_F63

C2_F34

C2_F7

C2_F22

MCM2_Q24

MCM2_Q63

MCM2_Q36

MCM2_Q12

C2_F31

C2_F49

C2_F44

C2_F42
C2_F43

MCM2_Q48

MCM2_Q23

MCM2_Q56

C2_F44

C2_F32

C2_F41

C2_F4
C2_F4

C2_F64

MCM2_Q2

MCM2_Q4

MCM2_Q16

MCM2_Q0

C2_F43

C2_F28

C2_F20

C2_F45

C2_F18

C2_F39

C2_F59

C2_F55

C2_F35

MCM2_Q8

MCM2_Q62

C2_F39

C2_F22

MCM2_Q38

MCM2_Q32

MCM2_Q11

MCM2_Q20

C2_F40

C2_F57

C2_F24

C2_F47

C2_F63

C2_F30

MCM2_Q46

C2_F35

C2_F50

MCM2_Q15

C2_F1

C2_F5

C2_F37

C2_F41

C2_F29

C2_F27

C2_F15

C2_F45

C2_F38

MCM2_Q[63..0]

MCM2_Q47

MCM2_Q25

MCM2_Q1

C2_F37

C2_F17
C2_F18

C2_F28

C2_F46

C2_F48

C2_F51

C2_F25

C2_F30

MCM2_Q37

MCM2_Q27

MCM2_Q52

C2_F17

C2_F34

C2_F26

C2_F12

C2_F15

MCM2_Q18

C2_F47

MCM2_Q34

MCM2_Q53

C2_F42

C2_F14

C2_F27

C2_F10

C2_F19

MCM2_Q44

C2_F61

C2_F21

C2_F36

C2_F50

C2_F5

C2_F49

C2_F16

MCM2_Q7

MCM2_Q57

C2_F3

C2_F9

MCM2_Q6C2_F7

MCM2_Q55

C2_F2

C2_F51

C2_F3

C2_F33

C2_F23

C2_F57

C2_F[64..1]

C2_F19

C2_F14

MCM2_Q3

C2_F8

C2_F6 MCM2_Q5

C2_F12

C2_F10
MCM2_Q10
MCM2_Q9

C2_F16
MCM2_Q14
MCM2_Q13

C2_F36 MCM2_Q35

MCM2_Q33

C2_F40

C2_F38

MCM2_Q39

MCM2_Q42
MCM2_Q41

C2_F48

C2_F46 MCM2_Q45

MCM2_Q19

MCM2_Q17

C2_F24
MCM2_Q22

C2_F26

MCM2_Q31

C2_F52 MCM2_Q51
MCM2_Q50
MCM2_Q49

C2_F56

C2_F54
MCM2_Q54

C2_F60

C2_F58

MCM2_Q59
MCM2_Q58

C2_F62 MCM2_Q61

AA

+12V-12V

-12V

A

+12V

AA

+12V-12V

-12V

+12V

AA

+12V-12V

A

A

+12V

A

-12V

-12V +12V

A

A

A

A

-12V

A

-12V

+12V

A

AA

+12V

-12V

+12V

-12V

A

A

+12V

-12V

A

A

AA

AA

AA AA

AA

AA

A
A

A

A
A

R367
100K

1 32 4
678 5

C10081 100pF

C10106 100pF

C819
0.001 uF

C10076 100pF

C60
1 uF

R295
100K

1 32 4
678 5

C10087 100pF

C10101 100pF

C876
0.001 uF

C1011
0.001 uF

JP121
HEADER_3X1

1 2 3

C10092 100pF

C10077 100pF

C10102 100pF

C10124 100pF

+

-

U183A

TLE2062D

2

3
1

4
8

C872
0.001 uF

C210

47 pF

C939
0.001 uF

C10108 100pF

R372
100K

1 32 4
678 5

C10073 100pF

C10095 100pF

R438

12.0K

C10082 100pF

C10067 100pF

R366
100K

1 32 4
678 5

C871
0.001 uF

Q4
2N3904

3

2

1

C875
0.001 uF

C59
1 uF

C10069 100pF

C10088 100pF

C10098 100pF

R839

100K

C938
0.001 uF

C963
0.001 uF

R368
100K

1 32 4
678 5

C10071 100pF

C10078 100pF

C10130 100pF

C934
0.001 uF

C10083 100pF

C10114 100pF

C10600

0.1 uF

C874
0.001 uF

C10120 100pFC10119 100pF

C220

0.1 uF

+

-

U183B

TLE2062D
6

5
7

4
8

R289
100K

1 32 4
678 5

C10094 100pF

+

- Rg Rg

REF

U194

LT1167

2

3
6

4
7 1 8

5

R371
100K

1 32 4
678 5

R370
100K

1 32 4
678 5

C10111 100pF

C10126 100pF

C870
0.001 uF

C1010
0.001 uF

R831
56K

R290
100K

1 32 4
678 5

C10127 100pF

C10072 100pF

C10110 100pF

C10091 100pF

R10057

10K

C10089 100pF

R293
100K

1 32 4
678 5

R479

3.0K

R292
100K

1 32 4
678 5

C10084 100pF

R369
100K

1 32 4
678 5

C993
0.001 uF

C10103 100pF

+

-RgRg

REF

U195

LT1167
2

3
6

4
718

5

C10085 100pF

C10116 100pF

C990
0.001 uF

C10079 100pF

C10097 100pF

C10115 100pF

C10104 100pF

R480

10K
R457

1K

R291
100K

1 32 4
678 5

C10107 100pF

R269 10K

C10090 100pF

C10123 100pF

+

-

U196B

LT1638

6

5
7

4
8

C10068 100pF

R294
100K

1 32 4
678 5

+

- Rg Rg

REF

U197

LT1167

6
5

1 8

4
7

3

2

R288
100K

1 32 4
678 5

C10093 100pF

C962
0.001 uF

R456

100

C10122 100pF

C937
0.001 uF

C10121 100pF

+

-

U196A

LT1638

2

3
1

4
8

R481

10K

C10086 100pF

C10080 100pF

C873
0.001 uF

R847

0

R439

51.0K, 0.1%

C10113 100pF

C10099 100pF
R261

10K

C10129 100pF

C10074 100pF

C10096 100pF

C10118 100pF

C10075 100pF

C10117 100pF

C10100 100pF

J115

CYN:APSE Connector

11
12
13
14
15
17
18
19
20
21
22
24
25
26
27
28
29
30
31
32
33
35
36
37
38
39
40
42
43
44
45
46
47
48
49
50
52
53
54
55
56
57
58
59
61
62
63
64
65
66
67
68

74

71
72

76

73

82

70

75

79
77

80
81

16
23
34
41
51
60
69
78

6
7
5
8

4
3
10
9

1
2

87
88

83
84
85
86

FIBER 1
FIBER 2
FIBER 3
FIBER 4
FIBER 5
FIBER 6
FIBER 7
FIBER 8
FIBER 9

FIBER 10
FIBER 11
FIBER 12
FIBER 13
FIBER 14
FIBER 15
FIBER 16
FIBER 17
FIBER 18
FIBER 19
FIBER 20
FIBER 21
FIBER 22
FIBER 23
FIBER 24
FIBER 25
FIBER 26
FIBER 27
FIBER 28
FIBER 29
FIBER 30
FIBER 31
FIBER 32
FIBER 33
FIBER 34
FIBER 35
FIBER 36
FIBER 37
FIBER 38
FIBER 39
FIBER 40
FIBER 41
FIBER 42
FIBER 43
FIBER 44
FIBER 45
FIBER 46
FIBER 47
FIBER 48
FIBER 49
FIBER 50
FIBER 51
FIBER 52

FIBER 57

FIBER 54
FIBER 55

FIBER 59

FIBER 56

FIBER 64

FIBER 53

FIBER 58

FIBER 61
FIBER 60

FIBER 62
FIBER 63

VBIAS 1
VBIAS 2
VBIAS 3
VBIAS 4
VBIAS 5
VBIAS 6
VBIAS 7
VBIAS 8

HEATER1_A
HEATER1_B
HEATER2_A
HEATER2_B

SENSOR_A
SENSOR_A
SENSOR_B
SENSOR_B

LPBACKA_IN
LPBACKA_OUT
LPBACKB_IN
LPBACKB_OUT

XL1
XL2
XL3
XL4

C10128 100pF

C941
0.001 uF

R286

51.0K, 0.1%

C10109 100pF

C10112 100pF

C936
0.001 uF

C992
0.001 uF

C877
0.001 uF

R455

2.7K, 0.1%

R287

51.0K, 0.1%

C10125 100pF

C10070 100pF

R373
100K

1 32 4
678 5

C991
0.001 uF

C940
0.001 uF

C234

0.1 uF

C935
0.001 uF

C10105 100pF

C818
0.001 uF

HEATER2_DRV

TEMP_SENSE2

VLPC_CURRENT2

C2_BIAS_DRIVE

MCM2_Q[63..0]

TEST_PULSE

BAYONET_IN

BAYONET_OUT

BIAS_READBACK2

MCM2_VDDA



A

A

B

B

C

C

D

D

E

E

F

F

G

G

H

H

1 1

2 2

3 3

4 4

Drawn:  J.T . Anderson
Checked:
Approved:

Connector #3

Decoupling f or diff amp

X2 gain  at DC
10K * 1uF = 10uS  time constant

Heater 1 is driven by a DAC  channel, local to board.

Decoupling fo r op279 amp

Gain = (49.4K/R)+1  = 19.297 (2.7K)
        = 21 .583 (2.4K)

Decoupling f or diff amp

Decoupling f or diff amp

Decoupling fo r op495 amp

Current sensor

X2 gain

VLPC bias voltage generat ion for this flex cable.
AD620 measures curr ent drawn by VLPC.

20 nA pe r volt

10 uA constant current source

Internal temperature m easurement amplifier

Cryostat heater resistor driver

VLPC bias voltage driver  + current draw sensor
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Q input, Flex Cable #3, MCM #3

 
Size

Scale

CAGE Code DWG NO Rev

Sheet
of

C3_F2

C3_F11

C3_F60

C3_F58

C3_F56

C3_F1

C3_F61

C3_F31

C3_F20

C3_F53

C3_F8

C3_F32

C3_F23

C3_F13

C3_F52

C3_F29

C3_F54

C3_F33

C3_F62

C3_F6

C3_F21

C3_F34

C3_F7

C3_F22

C3_F44

C3_F42
C3_F43

C3_F4

C3_F64

C3_F39

C3_F59

C3_F55

C3_F35

C3_F40

C3_F57

C3_F24

C3_F47

C3_F63

C3_F30

C3_F37

C3_F41

C3_F15

C3_F45

C3_F38

C3_F17
C3_F18

C3_F28

C3_F46

C3_F48

C3_F51

C3_F25
C3_F26

C3_F12

C3_F14

C3_F27

C3_F10

C3_F19

C3_F36

C3_F50

C3_F5

C3_F49

C3_F16

C3_F3

C3_F9

MCM3_Q[63..0]
C3_F[64..1]

MCM3_Q40

MCM3_Q43

MCM3_Q51

MCM3_Q28

MCM3_Q35

C3_F55

C3_F59

MCM3_Q60

C3_F11

C3_F63

MCM3_Q24

MCM3_Q63

MCM3_Q36

MCM3_Q12

C3_F31

MCM3_Q45

MCM3_Q48

MCM3_Q23

MCM3_Q5

MCM3_Q56

MCM3_Q4

MCM3_Q16

MCM3_Q0

C3_F43

MCM3_Q8

MCM3_Q39
C3_F39 MCM3_Q38

MCM3_Q20

MCM3_Q46

MCM3_Q31

C3_F27

MCM3_Q42

MCM3_Q19

MCM3_Q13

MCM3_Q37

MCM3_Q52

C3_F15

MCM3_Q61

C3_F47

MCM3_Q34

MCM3_Q53

MCM3_Q41

MCM3_Q49

MCM3_Q44

MCM3_Q7

MCM3_Q57

MCM3_Q6C3_F7

MCM3_Q55

C3_F51

C3_F3

C3_F23

C3_F19

C3_F35

C3_F37
C3_F38

C3_F40

C3_F41
C3_F42

C3_F44

C3_F45
C3_F46

C3_F48

C3_F49
C3_F50

C3_F52

C3_F53
C3_F54

C3_F56

C3_F57
C3_F58

C3_F60

C3_F61
C3_F62

C3_F64

C3_F25
C3_F26

C3_F28

C3_F29
C3_F30

C3_F32

C3_F17
C3_F18

C3_F20

C3_F21
C3_F22

C3_F24

C3_F9
C3_F10

C3_F12

C3_F13
C3_F14

C3_F16

C3_F1
C3_F2

C3_F4

C3_F5
C3_F6

C3_F8

C3_F33
C3_F34

C3_F36

MCM3_Q32

MCM3_Q3
MCM3_Q2
MCM3_Q1

MCM3_Q11
MCM3_Q10
MCM3_Q9

MCM3_Q15
MCM3_Q14

MCM3_Q33

MCM3_Q47

MCM3_Q18
MCM3_Q17

MCM3_Q22
MCM3_Q21

MCM3_Q27
MCM3_Q26
MCM3_Q25

MCM3_Q30
MCM3_Q29

MCM3_Q50

MCM3_Q54

MCM3_Q59
MCM3_Q58

MCM3_Q62

AA

+12V-12V

-12V

A

+12V

AA

+12V-12V

-12V

+12V

AA

+12V-12V

A

A

+12V

A

-12V

-12V +12V

A

A

A

A

-12V

A

-12V

+12V

A

AA

+12V

-12V

+12V

-12V

A

A

+12V

-12V

A

A

A

AA

A A

AA A A

AA

AA

AA
A A

C10188 100pF

C10178 100pF

C10157 100pF

R376
100K

1 32 4
678 5

C817
0.001 uF

C10186 100pF

C10147 100pF

C10158 100pF

R305
100K

1 32 4
678 5

C62
1 uF

JP123
HEADER_3X1

1 2 3

C1009
0.001 uF

C868
0.001 uF

C10174 100pF

C10170 100pF

C10177 100pF

C10182 100pF

+

-

U184A

TLE2062D

2

3
1

4
8

C211

47 pF

C864
0.001 uF

C931
0.001 uF

C10194 100pF

C10187 100pF

C10137 100pF

R381
100K

1 32 4
678 5

C10143 100pF

R440

12.0K

C10153 100pF

C10166 100pF

C10131 100pF

C10173 100pF

R375
100K

1 32 4
678 5

Q5
2N3904

3

2

1

C863
0.001 uF

C61
1 uF

C867
0.001 uF

C10183 100pF

C10133 100pF

C10190 100pF

R838

100K

C10167 100pF

C10144 100pF

C961
0.001 uF

C930
0.001 uF

C10135 100pF

R377
100K

1 32 4
678 5

C10149 100pF

C926
0.001 uF

C10601

0.1 uF

C866
0.001 uF

C10193 100pF

C10136 100pF

C10152 100pF

R299
100K

1 32 4
678 5

+

-

U184B

TLE2062D
6

5
7

4
8

C222

0.1 uF

+

- Rg Rg

REF

U198

LT1167

2

3
6

4
7 1 8

5

R379
100K

1 32 4
678 5

R380
100K

1 32 4
678 5

R10058

10K

C862
0.001 uF

C1008
0.001 uF

R300
100K

1 32 4
678 5

R830

56K

C10189 100pF

C10139 100pF

C10159 100pF

R302
100K

1 32 4
678 5

R482

3.0K

R303
100K

1 32 4
678 5

C10179 100pF

R378
100K

1 32 4
678 5

C10163 100pF

C10160 100pF

C10140 100pF

C989
0.001 uF

+

-RgRg

REF

U199

LT1167
2

3
6

4
718

5

C10132 100pF

C10176 100pF

C986
0.001 uF

C10148 100pF

C10145 100pF

R483

10K

C10184 100pF

R301
100K

1 32 4
678 5

R460

1K

C10185 100pF

R270 10K

+

-

U200B

LT1638

6

5
7

4
8

R298
100K

1 32 4
678 5

+

- Rg Rg

REF

U201

LT1167

6
5

1 8

4
7

3

2

R304
100K

1 32 4
678 5

C10168 100pF

C10169 100pF

C10146 100pF

C10175 100pF

C10141 100pF

C960
0.001 uF

R459

100

C10138 100pF

C10192 100pF

C10155 100pF

C929
0.001 uF

C10181 100pF

C10154 100pF

R484

10K

+

-

U200A

LT1638

2

3
1

4
8

C10151 100pF

C10165 100pF

C10156 100pF

C10142 100pF

C865
0.001 uF

R441

51.0K, 0.1%R846

0

R262

10K

C10134 100pF

C10172 100pF

C10150 100pF

C10180 100pF

J116

CYN:APSE Connector

11
12
13
14
15
17
18
19
20
21
22
24
25
26
27
28
29
30
31
32
33
35
36
37
38
39
40
42
43
44
45
46
47
48
49
50
52
53
54
55
56
57
58
59
61
62
63
64
65
66
67
68

74

71
72

76

73

82

70

75

79
77

80
81

16
23
34
41
51
60
69
78

6
7
5
8

4
3
10
9

1
2

87
88

83
84
85
86

FIBER 1
FIBER 2
FIBER 3
FIBER 4
FIBER 5
FIBER 6
FIBER 7
FIBER 8
FIBER 9

FIBER 10
FIBER 11
FIBER 12
FIBER 13
FIBER 14
FIBER 15
FIBER 16
FIBER 17
FIBER 18
FIBER 19
FIBER 20
FIBER 21
FIBER 22
FIBER 23
FIBER 24
FIBER 25
FIBER 26
FIBER 27
FIBER 28
FIBER 29
FIBER 30
FIBER 31
FIBER 32
FIBER 33
FIBER 34
FIBER 35
FIBER 36
FIBER 37
FIBER 38
FIBER 39
FIBER 40
FIBER 41
FIBER 42
FIBER 43
FIBER 44
FIBER 45
FIBER 46
FIBER 47
FIBER 48
FIBER 49
FIBER 50
FIBER 51
FIBER 52

FIBER 57

FIBER 54
FIBER 55

FIBER 59

FIBER 56

FIBER 64

FIBER 53

FIBER 58

FIBER 61
FIBER 60

FIBER 62
FIBER 63

VBIAS 1
VBIAS 2
VBIAS 3
VBIAS 4
VBIAS 5
VBIAS 6
VBIAS 7
VBIAS 8

HEATER1_A
HEATER1_B
HEATER2_A
HEATER2_B

SENSOR_A
SENSOR_A
SENSOR_B
SENSOR_B

LPBACKA_IN
LPBACKA_OUT
LPBACKB_IN
LPBACKB_OUT

XL1
XL2
XL3
XL4

R296
51.0K, 0.1%

C933
0.001 uF

C10191 100pF

C10161 100pF

C988
0.001 uF

C928
0.001 uF

R297

51.0K, 0.1%

R458

2.7K, 0.1%

C869
0.001 uF

R382
100K

1 32 4
678 5

C10164 100pF

C10162 100pF

C987
0.001 uF

C10171 100pF

C235

0.1 uF

C932
0.001 uF

C927
0.001 uF

C816
0.001 uF

HEATER3_DRV

TEMP_SENSE3

VLPC_CURRENT3

C3_BIAS_DRIVE

MCM3_Q[63..0]

TEST_PULSE

BAYONET_IN

BAYONET_OUT

BIAS_READBACK3

MCM3_VDDA



A

A

B

B

C

C

D

D

E

E

F

F

G

G

H

H

1 1

2 2

3 3

4 4

Drawn:  J.T . Anderson
Checked:
Approved:

Connector #4

Decoupling f or diff amp

X2 gain  at DC
10K * 1uF = 10uS  time constant

Heater 1 is driven by a DAC  channel, local to board.

Decoupling fo r op279 amp

Gain = (49.4K/R)+1  = 19.297 (2.7K)
        = 21 .583 (2.4K)

Decoupling f or diff amp

Decoupling f or diff amp

Decoupling fo r op495 amp

Current sensor

X2 gain

VLPC bias voltage generat ion for this flex cable.
AD620 measures curr ent drawn by VLPC.

20 nA pe r volt

10 uA constant current source

Internal temperature m easurement amplifier

Cryostat heater resistor driver

VLPC bias voltage driver  + current draw sensor
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Q input, Flex Cable #4, MCM #4

 
Size

Scale

CAGE Code DWG NO Rev

Sheet
of

C4_F[64..1]

MCM4_Q54

C4_F30

C4_F60

C4_F53

C4_F35 MCM4_Q34

C4_F18

MCM4_Q2

MCM4_Q15

MCM4_Q11

MCM4_Q57

C4_F51

MCM4_Q50

C4_F3

C4_F29

C4_F58

MCM4_Q29

MCM4_Q59

MCM4_Q16

MCM4_Q37

C4_F46

C4_F49

MCM4_Q56

C4_F61

C4_F19

MCM4_Q7

MCM4_Q53
C4_F21

MCM4_Q33

C4_F54

MCM4_Q6

MCM4_Q55

C4_F8

C4_F37

C4_F50

C4_F52

MCM4_Q47

C4_F16

C4_F64

C4_F12

C4_F4

C4_F59

C4_F13

C4_F21

C4_F33
C4_F32

C4_F22

C4_F60

C4_F35

C4_F39

C4_F52

MCM4_Q38

MCM4_Q13

C4_F48

C4_F7

C4_F17

C4_F57

C4_F34

MCM4_Q26

C4_F30

C4_F37

C4_F43

MCM4_Q35

MCM4_Q61

C4_F15

C4_F42

MCM4_Q24

MCM4_Q1

C4_F56

MCM4_Q22

C4_F8

MCM4_Q58

C4_F31

MCM4_Q19

C4_F3

MCM4_Q10

MCM4_Q31

MCM4_Q23

MCM4_Q46

C4_F11

C4_F51

MCM4_Q48

MCM4_Q14

MCM4_Q4

C4_F5

MCM4_Q45

C4_F34

C4_F29

C4_F44

MCM4_Q3

MCM4_Q49

C4_F44

C4_F53

C4_F63

C4_F18

C4_F26

C4_F2

C4_F32

C4_F62

C4_F57

C4_F1

MCM4_Q62

MCM4_Q5

MCM4_Q9

C4_F15

MCM4_Q30

C4_F14

C4_F24

C4_F45

MCM4_Q18

C4_F27

MCM4_Q40

MCM4_Q52

C4_F58

C4_F43

MCM4_Q17

C4_F41

C4_F9

C4_F23

C4_F64

C4_F4

C4_F61

MCM4_Q42

C4_F47

C4_F20 MCM4_Q51

MCM4_Q63

C4_F9

C4_F28

C4_F11

C4_F31

C4_F10

C4_F6

C4_F22

C4_F5

MCM4_Q20

MCM4_Q41

C4_F36

C4_F62
MCM4_Q28

C4_F28

C4_F49

MCM4_Q43

MCM4_Q39

MCM4_Q60

C4_F33

C4_F47

C4_F40

C4_F13

MCM4_Q25
C4_F27

C4_F38

C4_F42

C4_F59

C4_F14

C4_F10

C4_F26

MCM4_Q8

MCM4_Q27

MCM4_Q44

C4_F63

C4_F2

C4_F38

C4_F41

MCM4_Q0

C4_F25

MCM4_Q21

C4_F1

C4_F39

C4_F20

C4_F50

C4_F48

C4_F45

C4_F36

C4_F23

C4_F46

C4_F16

C4_F25

C4_F6

C4_F7

C4_F54

MCM4_Q12

MCM4_Q32

MCM4_Q[63..0]

C4_F12

C4_F40

C4_F24

C4_F19

C4_F55

C4_F55
C4_F56

MCM4_Q36

C4_F17

AA

+12V-12V

-12V

A

+12V

AA

+12V-12V

-12V

+12V

AA

+12V-12V

A

A

+12V

A

-12V

-12V +12V

A

A

A

A

-12V

A

-12V

+12V

A

AA

+12V

-12V

+12V

-12V

A

A

+12V

-12V

A

A

A

AA

A A

AA A A

AA

AA

AA
A A

C10228 100pF

C10250 100pF

C10221 100pF

R385
100K

1 32 4
678 5

C815
0.001 uF

C10242 100pF

C10211 100pF

C10198 100pF

R315
100K

1 32 4
678 5

C64
1 uF

JP125
HEADER_3X1

1 2 3

C1007
0.001 uF

C860
0.001 uF

C10246 100pF

C10258 100pF

C10241 100pF

C10238 100pF

+

-

U185A

TLE2062D

2

3
1

4
8

C212

47 pF

C856
0.001 uF

C923
0.001 uF

C10251 100pF

C10234 100pF

C10201 100pF

R390
100K

1 32 4
678 5

C10207 100pF

R442

12.0K

C10217 100pF

C10195 100pF

C10254 100pF

C10237 100pF

R384
100K

1 32 4
678 5

Q6
2N3904

3

2

1

C855
0.001 uF

C63
1 uF

C859
0.001 uF

C10247 100pF

C10197 100pF

C10230 100pF

R837

100K

C10231 100pF

C10216 100pF

C959
0.001 uF

C922
0.001 uF

C10199 100pF

R386
100K

1 32 4
678 5

C10213 100pF

C918
0.001 uF

C10602

0.1 uF

C858
0.001 uF

C10257 100pF

C10224 100pF

C10208 100pF

R309
100K

1 32 4
678 5

+

-

U185B

TLE2062D
6

5
7

4
8

C224

0.1 uF

+

- Rg Rg

REF

U202

LT1167

2

3
6

4
7 1 8

5

R388
100K

1 32 4
678 5

R389
100K

1 32 4
678 5

C854
0.001 uF

C1006
0.001 uF

R310
100K

1 32 4
678 5

R829

56K

C10253 100pF

C10203 100pF

C10223 100pF

R312
100K

1 32 4
678 5

R485

3.0K

R313
100K

1 32 4
678 5

C10243 100pF

R387
100K

1 32 4
678 5

C10227 100pF

C10200 100pF

C10212 100pF

C985
0.001 uF

+

-RgRg

REF

U203

LT1167
2

3
6

4
718

5
C10220 100pF

C10248 100pF

C982
0.001 uF

C10204 100pF

C10209 100pF

R486

10K

C10240 100pF

R311
100K

1 32 4
678 5

R463

1K

C10249 100pF

R271 10K

+

-

U204B

LT1638

6

5
7

4
8

R308
100K

1 32 4
678 5

+

- Rg Rg

REF

U205

LT1167

6
5

1 8

4
7

3

2

R314
100K

1 32 4
678 5

C10256 100pF

C10233 100pF

C10218 100pF

C10239 100pF

C10205 100pF

C958
0.001 uF

R462

100

C10226 100pF

C10219 100pF

C10232 100pF

C921
0.001 uF

C10245 100pF

C10210 100pF

R487

10K

+

-

U204A

LT1638

2

3
1

4
8

C10215 100pF

C10229 100pF

C10196 100pF

C10214 100pF

C857
0.001 uF

R443

51.0K, 0.1%R845

0

R263

10K

C10222 100pF

C10244 100pF

C10206 100pF

C10236 100pF

J117

CYN:APSE Connector

11
12
13
14
15
17
18
19
20
21
22
24
25
26
27
28
29
30
31
32
33
35
36
37
38
39
40
42
43
44
45
46
47
48
49
50
52
53
54
55
56
57
58
59
61
62
63
64
65
66
67
68

74

71
72

76

73

82

70

75

79
77

80
81

16
23
34
41
51
60
69
78

6
7
5
8

4
3
10
9

1
2

87
88

83
84
85
86

FIBER 1
FIBER 2
FIBER 3
FIBER 4
FIBER 5
FIBER 6
FIBER 7
FIBER 8
FIBER 9

FIBER 10
FIBER 11
FIBER 12
FIBER 13
FIBER 14
FIBER 15
FIBER 16
FIBER 17
FIBER 18
FIBER 19
FIBER 20
FIBER 21
FIBER 22
FIBER 23
FIBER 24
FIBER 25
FIBER 26
FIBER 27
FIBER 28
FIBER 29
FIBER 30
FIBER 31
FIBER 32
FIBER 33
FIBER 34
FIBER 35
FIBER 36
FIBER 37
FIBER 38
FIBER 39
FIBER 40
FIBER 41
FIBER 42
FIBER 43
FIBER 44
FIBER 45
FIBER 46
FIBER 47
FIBER 48
FIBER 49
FIBER 50
FIBER 51
FIBER 52

FIBER 57

FIBER 54
FIBER 55

FIBER 59

FIBER 56

FIBER 64

FIBER 53

FIBER 58

FIBER 61
FIBER 60

FIBER 62
FIBER 63

VBIAS 1
VBIAS 2
VBIAS 3
VBIAS 4
VBIAS 5
VBIAS 6
VBIAS 7
VBIAS 8

HEATER1_A
HEATER1_B
HEATER2_A
HEATER2_B

SENSOR_A
SENSOR_A
SENSOR_B
SENSOR_B

LPBACKA_IN
LPBACKA_OUT
LPBACKB_IN
LPBACKB_OUT

XL1
XL2
XL3
XL4

R306
51.0K, 0.1%

C925
0.001 uF

C10255 100pF

C10225 100pF

C984
0.001 uF

C920
0.001 uF

R307

51.0K, 0.1%

R461

2.7K, 0.1%

C861
0.001 uF

R10059

10K

R391
100K

1 32 4
678 5

C10252 100pF

C10202 100pF

C983
0.001 uF

C10235 100pF

C236

0.1 uF

C924
0.001 uF

C919
0.001 uF

C814
0.001 uF

HEATER4_DRV

TEMP_SENSE4

VLPC_CURRENT4

C4_BIAS_DRIVE

MCM4_Q[63..0]

TEST_PULSE

BAYONET_IN

BAYONET_OUT

BIAS_READBACK4

MCM4_VDDA



A

A

B

B

C

C

D

D

E

E

F

F

G

G

H

H

1 1

2 2

3 3

4 4

Drawn:  J.T . Anderson
Checked:
Approved:

Connector #5

Decoupling f or diff amp

X2 gain  at DC
10K * 1uF = 10uS  time constant

Heater 1 is driven by a DAC  channel, local to board.

Decoupling fo r op279 amp

Gain = (49.4K/R)+1  = 19.297 (2.7K)
        = 21 .583 (2.4K)

Decoupling f or diff amp

Decoupling f or diff amp

Decoupling fo r op495 amp

Current sensor

X2 gain

VLPC bias voltage generat ion for this flex cable.
AD620 measures curr ent drawn by VLPC.

20 nA pe r volt

10 uA constant current source

Internal temperature m easurement amplifier

Cryostat heater resistor driver

VLPC bias voltage driver  + current draw sensor
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Q input, Flex Cable #5, MCM #5

 
Size

Scale

CAGE Code DWG NO Rev

Sheet
of

C5_F2

C5_F11

C5_F60

C5_F58

C5_F56

C5_F1

C5_F61

C5_F31

C5_F20

C5_F53

C5_F8

C5_F32

C5_F23

C5_F13

C5_F52

C5_F29

C5_F54

C5_F33

C5_F62

C5_F6

C5_F21

C5_F34

C5_F7

C5_F22

C5_F44

C5_F42
C5_F43

C5_F4

C5_F64

C5_F39

C5_F59

C5_F55

C5_F35

C5_F40

C5_F57

C5_F24

C5_F47

C5_F63

C5_F30

C5_F37

C5_F41

C5_F15

C5_F45

C5_F38

C5_F17
C5_F18

C5_F28

C5_F46

C5_F48

C5_F51

C5_F25
C5_F26

C5_F12

C5_F14

C5_F27

C5_F10

C5_F19

C5_F36

C5_F50

C5_F5

C5_F49

C5_F16

C5_F3

C5_F9

MCM5_Q[63..0]
C5_F[64..1]

MCM5_Q26

MCM5_Q40

MCM5_Q30

MCM5_Q14

MCM5_Q29

MCM5_Q3

MCM5_Q51

MCM5_Q28

MCM5_Q35

C5_F55

C5_F59

MCM5_Q60

MCM5_Q59

C5_F11

C5_F63

MCM5_Q24

MCM5_Q22

MCM5_Q36

MCM5_Q12

C5_F31

MCM5_Q48

MCM5_Q56

MCM5_Q2

MCM5_Q4

MCM5_Q16

MCM5_Q0

C5_F43

MCM5_Q8

C5_F39 MCM5_Q38

MCM5_Q32

MCM5_Q20

C5_F35

MCM5_Q15

MCM5_Q58C5_F27

MCM5_Q1

MCM5_Q19

MCM5_Q13

MCM5_Q52

C5_F15

MCM5_Q61

C5_F47

MCM5_Q53

MCM5_Q41

MCM5_Q49

MCM5_Q44

MCM5_Q10

MCM5_Q57

MCM5_Q6C5_F7

C5_F51

C5_F3

C5_F23

C5_F19

C5_F33
C5_F34

C5_F36

C5_F37
C5_F38

C5_F40

C5_F41
C5_F42

C5_F44

C5_F45
C5_F46

C5_F48

C5_F49
C5_F50

C5_F52

C5_F53
C5_F54

C5_F56

C5_F57
C5_F58

C5_F60

C5_F61
C5_F62

C5_F64

C5_F25
C5_F26

C5_F28

C5_F29
C5_F30

C5_F32

C5_F17
C5_F18

C5_F20

C5_F21
C5_F22

C5_F24

C5_F9
C5_F10

C5_F12

C5_F13
C5_F14

C5_F16

C5_F1
C5_F2

C5_F4

C5_F5
C5_F6

C5_F8

MCM5_Q5

MCM5_Q7

MCM5_Q9

MCM5_Q11

MCM5_Q33
MCM5_Q34

MCM5_Q37

MCM5_Q39

MCM5_Q43
MCM5_Q42

MCM5_Q45

MCM5_Q47
MCM5_Q46

MCM5_Q17
MCM5_Q18

MCM5_Q21

MCM5_Q23

MCM5_Q25

MCM5_Q27

MCM5_Q31 MCM5_Q63
MCM5_Q62

MCM5_Q55
MCM5_Q54

MCM5_Q50

AA

+12V-12V

-12V

A

+12V

AA

+12V-12V

-12V

+12V

AA

+12V-12V

A

A

+12V

A

-12V

-12V +12V

A

A

A

A

-12V

A

-12V

+12V

A

AA

+12V

-12V

+12V

-12V

A

A

+12V

-12V

A

A

A

AA

A A

AA A A

AA

AA

AA
A A

C10282 100pF

R394
100K

1 32 4
678 5

C10299 100pF

C813
0.001 uF

C10300 100pF

C10322 100pF

C10276 100pF

C10271 100pF

R325
100K

1 32 4
678 5

C66
1 uF

C10316 100pF

R10060

10K

JP127
HEADER_3X1

1 2 3

C1005
0.001 uF

C852
0.001 uF

C10289 100pF

C10277 100pF

C10283 100pF

+

-

U186A

TLE2062D

2

3
1

4
8

C10298 100pF

C213

47 pF

C848
0.001 uF

C915
0.001 uF

C10265 100pF

R399
100K

1 32 4
678 5

C10292 100pF

R444

12.0K

C10290 100pF

C10259 100pF

R393
100K

1 32 4
678 5

C10321 100pF

C10272 100pF

Q7
2N3904

3

2

1

C847
0.001 uF

C65
1 uF

C851
0.001 uF

C10284 100pF

C10261 100pF

C10264 100pF

C10312 100pF

C10315 100pF

R836

100K

C10293 100pF

C957
0.001 uF

C914
0.001 uF

C10309 100pF

C10263 100pF

R395
100K

1 32 4
678 5

C10303 100pF C10304 100pF

C910
0.001 uF

C10603

0.1 uF

C10280 100pF

C850
0.001 uF

C10320 100pF

R319
100K

1 32 4
678 5

+

-

U186B

TLE2062D
6

5
7

4
8

C226

0.1 uF

C10281 100pF

+

- Rg Rg

REF

U206

LT1167

2

3
6

4
7 1 8

5

R397
100K

1 32 4
678 5

R398
100K

1 32 4
678 5

C846
0.001 uF

C10275 100pF

C1004
0.001 uF

C10287 100pF

R320
100K

1 32 4
678 5

R828

56K

C10296 100pF

C10269 100pF

R322
100K

1 32 4
678 5

R488

3.0K

R323
100K

1 32 4
678 5

C10288 100pF

R396
100K

1 32 4
678 5

C10297 100pF

C10319 100pF

C10313 100pF

C981
0.001 uF

+

-RgRg

REF

U207

LT1167
2

3
6

4
718

5

C10291 100pF

C10307 100pF

C978
0.001 uF

R489

10K

R321
100K

1 32 4
678 5

R466

1K

C10270 100pF

R272 10K

C10279 100pF

+

-

U208B

LT1638

6

5
7

4
8

C10262 100pF

R318
100K

1 32 4
678 5

+

- Rg Rg

REF

U209

LT1167

6
5

1 8

4
7

3

2

R324
100K

1 32 4
678 5

C10310 100pF

C956
0.001 uF

C10301 100pF

R465

100

C10302 100pF

C10278 100pF

C10273 100pF

C913
0.001 uF

R490

10K

+

-

U208A

LT1638

2

3
1

4
8

C10318 100pF

C10267 100pF

C849
0.001 uF

R445

51.0K, 0.1%R844

0

R264

10K

C10285 100pF

C10295 100pF

C10311 100pF

J118

CYN:APSE Connector

11
12
13
14
15
17
18
19
20
21
22
24
25
26
27
28
29
30
31
32
33
35
36
37
38
39
40
42
43
44
45
46
47
48
49
50
52
53
54
55
56
57
58
59
61
62
63
64
65
66
67
68

74

71
72

76

73

82

70

75

79
77

80
81

16
23
34
41
51
60
69
78

6
7
5
8

4
3
10
9

1
2

87
88

83
84
85
86

FIBER 1
FIBER 2
FIBER 3
FIBER 4
FIBER 5
FIBER 6
FIBER 7
FIBER 8
FIBER 9

FIBER 10
FIBER 11
FIBER 12
FIBER 13
FIBER 14
FIBER 15
FIBER 16
FIBER 17
FIBER 18
FIBER 19
FIBER 20
FIBER 21
FIBER 22
FIBER 23
FIBER 24
FIBER 25
FIBER 26
FIBER 27
FIBER 28
FIBER 29
FIBER 30
FIBER 31
FIBER 32
FIBER 33
FIBER 34
FIBER 35
FIBER 36
FIBER 37
FIBER 38
FIBER 39
FIBER 40
FIBER 41
FIBER 42
FIBER 43
FIBER 44
FIBER 45
FIBER 46
FIBER 47
FIBER 48
FIBER 49
FIBER 50
FIBER 51
FIBER 52

FIBER 57

FIBER 54
FIBER 55

FIBER 59

FIBER 56

FIBER 64

FIBER 53

FIBER 58

FIBER 61
FIBER 60

FIBER 62
FIBER 63

VBIAS 1
VBIAS 2
VBIAS 3
VBIAS 4
VBIAS 5
VBIAS 6
VBIAS 7
VBIAS 8

HEATER1_A
HEATER1_B
HEATER2_A
HEATER2_B

SENSOR_A
SENSOR_A
SENSOR_B
SENSOR_B

LPBACKA_IN
LPBACKA_OUT
LPBACKB_IN
LPBACKB_OUT

XL1
XL2
XL3
XL4

R316
51.0K, 0.1%

C917
0.001 uF

C10294 100pF

C10274 100pF

C980
0.001 uF

C912
0.001 uF

R317

51.0K, 0.1%

R464

2.7K, 0.1%

C853
0.001 uF

C10266 100pF

R400
100K

1 32 4
678 5

C10314 100pF

C10286 100pF

C10268 100pF

C979
0.001 uF

C237

0.1 uF

C916
0.001 uF

C10317 100pF

C911
0.001 uF

C10305 100pF

C10260 100pF

C812
0.001 uF

C10306 100pF

C10308 100pF

HEATER5_DRV

TEMP_SENSE5

VLPC_CURRENT5

C5_BIAS_DRIVE

MCM5_Q[63..0]

TEST_PULSE

BAYONET_IN

BAYONET_OUT

BIAS_READBACK5

MCM5_VDDA



A

A

B

B

C

C

D

D

E

E

F

F

G

G

H

H

1 1

2 2

3 3

4 4

Drawn:  J.T . Anderson
Checked:
Approved:

Connector #6

Decoupling f or diff amp

X2 gain  at DC
10K * 1uF = 10uS  time constant

Heater 1 is driven by a DAC  channel, local to board.

Decoupling fo r op279 amp

Gain = (49.4K/R)+1  = 19.297 (2.7K)
        = 21 .583 (2.4K)

Decoupling f or diff amp

Decoupling f or diff amp

Decoupling fo r op495 amp

Current sensor

X2 gain

VLPC bias voltage generat ion for this flex cable.
AD620 measures curr ent drawn by VLPC.

20 nA pe r volt

10 uA constant current source

Internal temperature m easurement amplifier

Cryostat heater resistor driver

VLPC bias voltage driver  + current draw sensor
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Q input, Flex Cable #6, MCM #6

 
Size

Scale

CAGE Code DWG NO Rev

Sheet
of

C6_F2

C6_F11

C6_F60

C6_F58

C6_F56

C6_F1

C6_F61

C6_F31

C6_F20

C6_F53

C6_F8

C6_F32

C6_F23

C6_F13

C6_F52

C6_F29

C6_F54

C6_F33

C6_F62

C6_F6

C6_F21

C6_F34

C6_F7

C6_F22

C6_F44

C6_F42
C6_F43

C6_F4

C6_F64

C6_F39

C6_F59

C6_F55

C6_F35

C6_F40

C6_F57

C6_F24

C6_F47

C6_F63

C6_F30

C6_F37

C6_F41

C6_F15

C6_F45

C6_F38

C6_F17
C6_F18

C6_F28

C6_F46

C6_F48

C6_F51

C6_F25
C6_F26

C6_F12

C6_F14

C6_F27

C6_F10

C6_F19

C6_F36

C6_F50

C6_F5

C6_F49

C6_F16

C6_F3

C6_F9

MCM6_Q[63..0]
C6_F[64..1]

MCM6_Q17

MCM6_Q26

MCM6_Q40

MCM6_Q21

MCM6_Q14

MCM6_Q29

MCM6_Q3

MCM6_Q51

MCM6_Q28

C6_F55

C6_F59

MCM6_Q60

C6_F11

C6_F63

MCM6_Q24

MCM6_Q63

MCM6_Q36

MCM6_Q12

C6_F31

MCM6_Q45

MCM6_Q48

MCM6_Q23

MCM6_Q56

MCM6_Q2

MCM6_Q4

MCM6_Q16

MCM6_Q0

C6_F43

MCM6_Q8

MCM6_Q62

C6_F39 MCM6_Q38

MCM6_Q32

MCM6_Q11

MCM6_Q20

MCM6_Q46

C6_F35

MCM6_Q58C6_F27
MCM6_Q25

MCM6_Q19

MCM6_Q27

MCM6_Q52

C6_F15 C6_F47

MCM6_Q53

MCM6_Q41

MCM6_Q44

MCM6_Q10

MCM6_Q50

MCM6_Q33

MCM6_Q6C6_F7

C6_F51

C6_F3

C6_F23

C6_F19

C6_F33
C6_F34

C6_F36

C6_F37
C6_F38

C6_F40

C6_F41
C6_F42

C6_F44

C6_F45
C6_F46

C6_F48

C6_F49
C6_F50

C6_F52

C6_F53
C6_F54

C6_F56

C6_F57
C6_F58

C6_F60

C6_F61
C6_F62

C6_F64

C6_F25
C6_F26

C6_F28

C6_F29
C6_F30

C6_F32

C6_F17
C6_F18

C6_F20

C6_F21
C6_F22

C6_F24

C6_F9
C6_F10

C6_F12

C6_F13
C6_F14

C6_F16

C6_F1
C6_F2

C6_F4

C6_F5
C6_F6

C6_F8

MCM6_Q1

MCM6_Q5

MCM6_Q7

MCM6_Q9

MCM6_Q13

MCM6_Q15

MCM6_Q35
MCM6_Q34

MCM6_Q37

MCM6_Q39

MCM6_Q43
MCM6_Q42

MCM6_Q47

MCM6_Q18

MCM6_Q22

MCM6_Q31
MCM6_Q30

MCM6_Q61

MCM6_Q57

MCM6_Q59

MCM6_Q55
MCM6_Q54

MCM6_Q49

AA

+12V-12V

-12V

A

+12V

AA

+12V-12V

-12V

+12V

AA

+12V-12V

A

A

+12V

A

-12V

-12V +12V

A

A

A

A

-12V

A

-12V

+12V

A

AA

+12V

-12V

-12V

A

A

+12V

-12V

A

A

A

+12V

AA

A A

AA A A

AA

AA

AA
A A

C10355 100pF

R403
100K

1 32 4
678 5

C10374 100pF

C811
0.001 uF

C10366 100pF

C10333 100pF

R335
100K

1 32 4
678 5

C68
1 uF

JP129
HEADER_3X1

1 2 3

C1003
0.001 uF

C844
0.001 uF

C10382 100pF

C10365 100pF

C10334 100pF

+

-

U187A

TLE2062D

2

3
1

4
8

C214

47 pF

C840
0.001 uF

C907
0.001 uF

C10329 100pF

R408
100K

1 32 4
678 5

C10358 100pF

C10326 100pF

R446

12.0K

C10342 100pF

C10323 100pF

C10343 100pF

R402
100K

1 32 4
678 5

Q8
2N3904

3

2

1

C839
0.001 uF

C67
1 uF

C843
0.001 uF

C10375 100pF

C10325 100pF

R835

100K

C10378 100pF

C10359 100pF

C955
0.001 uF

C906
0.001 uF

C10327 100pF

R404
100K

1 32 4
678 5

C10370 100pF

C10337 100pF

C902
0.001 uF

C10604

0.1 uF

C10372 100pF

C842
0.001 uF

C10364 100pF

C10381 100pF

C10331 100pF

R329
100K

1 32 4
678 5

+

-

U187B

TLE2062D
6

5
7

4
8

C228

0.1 uF

C10349 100pF

R10061

10K

+

- Rg Rg

REF

U210

LT1167

2

3
6

4
7 1 8

5

C10386 100pF

R406
100K

1 32 4
678 5

R407
100K

1 32 4
678 5

C10369 100pF

C838
0.001 uF

C10350 100pF

C10338 100pF

C1002
0.001 uF

R330
100K

1 32 4
678 5

R827

56K

C10380 100pF

C10363 100pF

C10362 100pF

C10332 100pF

C10330 100pF

C10346 100pF

C10356 100pF

C10324 100pF

R332
100K

1 32 4
678 5

R491

3.0K

R333
100K

1 32 4
678 5

C10340 100pF

R405
100K

1 32 4
678 5

C977
0.001 uF

+

-RgRg

REF

U211

LT1167
2

3
6

4
718

5

C10376 100pF

C10385 100pF

C974
0.001 uF

R492

10K

C10368 100pF

C10353 100pF

C10335 100pF

C10379 100pF

C10341 100pF

R331
100K

1 32 4
678 5

R469

1K

C10354 100pF

C10347 100pF

R273 10K

C10373 100pF

+

-

U212B

LT1638

6

5
7

4
8

R328
100K

1 32 4
678 5

+

- Rg Rg

REF

U213

LT1167

6
5

1 8

4
7

3

2

R334
100K

1 32 4
678 5

C10384 100pF

C10348 100pF

C10367 100pF

C10357 100pF

C10336 100pF

C954
0.001 uF

R468

100

C10360 100pF

C905
0.001 uF

C10328 100pF

R493

10K

+

-

U212A

LT1638

2

3
1

4
8

C10344 100pF

C841
0.001 uF

R447

51.0K, 0.1%R843

0

R265

10K

J119

CYN:APSE Connector

11
12
13
14
15
17
18
19
20
21
22
24
25
26
27
28
29
30
31
32
33
35
36
37
38
39
40
42
43
44
45
46
47
48
49
50
52
53
54
55
56
57
58
59
61
62
63
64
65
66
67
68

74

71
72

76

73

82

70

75

79
77

80
81

16
23
34
41
51
60
69
78

6
7
5
8

4
3
10
9

1
2

87
88

83
84
85
86

FIBER 1
FIBER 2
FIBER 3
FIBER 4
FIBER 5
FIBER 6
FIBER 7
FIBER 8
FIBER 9

FIBER 10
FIBER 11
FIBER 12
FIBER 13
FIBER 14
FIBER 15
FIBER 16
FIBER 17
FIBER 18
FIBER 19
FIBER 20
FIBER 21
FIBER 22
FIBER 23
FIBER 24
FIBER 25
FIBER 26
FIBER 27
FIBER 28
FIBER 29
FIBER 30
FIBER 31
FIBER 32
FIBER 33
FIBER 34
FIBER 35
FIBER 36
FIBER 37
FIBER 38
FIBER 39
FIBER 40
FIBER 41
FIBER 42
FIBER 43
FIBER 44
FIBER 45
FIBER 46
FIBER 47
FIBER 48
FIBER 49
FIBER 50
FIBER 51
FIBER 52

FIBER 57

FIBER 54
FIBER 55

FIBER 59

FIBER 56

FIBER 64

FIBER 53

FIBER 58

FIBER 61
FIBER 60

FIBER 62
FIBER 63

VBIAS 1
VBIAS 2
VBIAS 3
VBIAS 4
VBIAS 5
VBIAS 6
VBIAS 7
VBIAS 8

HEATER1_A
HEATER1_B
HEATER2_A
HEATER2_B

SENSOR_A
SENSOR_A
SENSOR_B
SENSOR_B

LPBACKA_IN
LPBACKA_OUT
LPBACKB_IN
LPBACKB_OUT

XL1
XL2
XL3
XL4

R326
51.0K, 0.1%

C909
0.001 uF

C10345 100pF

C10383 100pF

C976
0.001 uF

C904
0.001 uF

R327

51.0K, 0.1%

R467

2.7K, 0.1%

C845
0.001 uF

C10377 100pF

C10351 100pF

C10339 100pF

R409
100K

1 32 4
678 5

C975
0.001 uF

C10361 100pF

C238

0.1 uF

C908
0.001 uF

C10371 100pF

C10352 100pF

C903
0.001 uF

C810
0.001 uF

HEATER6_DRV

TEMP_SENSE6

VLPC_CURRENT6

C6_BIAS_DRIVE

MCM6_Q[63..0]

TEST_PULSE

BAYONET_IN

BAYONET_OUT

BIAS_READBACK6

MCM6_VDDA



A

A

B

B

C

C

D

D

E

E

F

F

G

G

H

H

1 1

2 2

3 3

4 4

Drawn:  J.T . Anderson
Checked:
Approved:

Connector #7

Decoupling f or diff amp

X2 gain  at DC
10K * 1uF = 10uS  time constant

Heater 1 is driven by a DAC  channel, local to board.

Decoupling fo r op279 amp

Gain = (49.4K/R)+1  = 19.297 (2.7K)
        = 21 .583 (2.4K)

Decoupling f or diff amp

Decoupling f or diff amp

Decoupling fo r op495 amp

Current sensor

X2 gain

VLPC bias voltage generat ion for this flex cable.
AD620 measures curr ent drawn by VLPC.

20 nA pe r volt

10 uA constant current source

Internal temperature m easurement amplifier

Cryostat heater resistor driver

VLPC bias voltage driver  + current draw sensor
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Q input, Flex Cable #7, MCM #7

 
Size

Scale

CAGE Code DWG NO Rev

Sheet
of

C7_F48

C7_F37

C7_F55

C7_F49

C7_F28
C7_F29

C7_F12

C7_F14

C7_F64

C7_F47

C7_F25

C7_F33

C7_F11

C7_F50

C7_F17

C7_F13

C7_F21

C7_F7

C7_F20

C7_F32

C7_F57

C7_F3

C7_F19

C7_F45

C7_F58

C7_F35

C7_F61

C7_F16

C7_F42
C7_F41

C7_F39

C7_F26

C7_F8

C7_F27

C7_F4

C7_F63

C7_F59

C7_F52
C7_F51

C7_F5

C7_F44

C7_F54
C7_F53

C7_F62

C7_F6

C7_F30

C7_F36

C7_F23
C7_F24

C7_F9

C7_F22

C7_F38

C7_F46

C7_F34

C7_F2

C7_F15

C7_F56

C7_F31

C7_F40

C7_F18

C7_F43

C7_F1

C7_F60

C7_F10

MCM7_Q[63..0]
C7_F[64..1]

MCM7_Q40

MCM7_Q29

MCM7_Q3

MCM7_Q51

MCM7_Q28

C7_F55

C7_F59

MCM7_Q60

C7_F11

C7_F63

MCM7_Q24

MCM7_Q63

MCM7_Q22

MCM7_Q36

MCM7_Q12

C7_F31

MCM7_Q48

MCM7_Q56

MCM7_Q4

MCM7_Q16

MCM7_Q0

C7_F43

MCM7_Q8

C7_F39 MCM7_Q38

MCM7_Q32

MCM7_Q11

MCM7_Q20

MCM7_Q46

C7_F35

MCM7_Q58C7_F27
MCM7_Q25

MCM7_Q1

MCM7_Q37

MCM7_Q52

C7_F15

MCM7_Q61

C7_F47

MCM7_Q53

MCM7_Q44

C7_F7

C7_F51

C7_F3

C7_F23

C7_F19

C7_F33
C7_F34

C7_F36

C7_F37
C7_F38

C7_F40

C7_F41
C7_F42

C7_F44

C7_F45
C7_F46

C7_F48

C7_F49
C7_F50

C7_F52

C7_F53
C7_F54

C7_F56

C7_F57
C7_F58

C7_F60

C7_F61
C7_F62

C7_F64

C7_F25
C7_F26

C7_F28

C7_F29
C7_F30

C7_F32

C7_F17
C7_F18

C7_F20

C7_F21
C7_F22

C7_F24

C7_F9
C7_F10

C7_F12

C7_F13
C7_F14

C7_F16

C7_F1
C7_F2

C7_F4

C7_F5
C7_F6

C7_F8

MCM7_Q2

MCM7_Q5

MCM7_Q7
MCM7_Q6

MCM7_Q9
MCM7_Q10

MCM7_Q13

MCM7_Q15
MCM7_Q14

MCM7_Q45

MCM7_Q47

MCM7_Q41

MCM7_Q43
MCM7_Q42

MCM7_Q39

MCM7_Q33

MCM7_Q35
MCM7_Q34

MCM7_Q17

MCM7_Q19
MCM7_Q18

MCM7_Q21

MCM7_Q23

MCM7_Q27
MCM7_Q26

MCM7_Q31
MCM7_Q30 MCM7_Q62

MCM7_Q57

MCM7_Q59

MCM7_Q55
MCM7_Q54

MCM7_Q49
MCM7_Q50

AA

+12V-12V

-12V

A

+12V

AA

+12V-12V

-12V

+12V

AA

+12V-12V

A

A

+12V

A

-12V

-12V +12V

A

A

A

A

-12V

A

-12V

+12V

A

AA

+12V

-12V

+12V

-12V

A

A

+12V

-12V

A

A

A

AA

A A

AA A A

AA

AA

AA
A A

R412
100K

1 32 4
678 5

C809
0.001 uF

C10428 100pF

C10399 100pF

C10407 100pF

C10435 100pF

C10433 100pF

C70
1 uF

R345
100K

1 32 4
678 5

C10449 100pF

C10418 100pF

C836
0.001 uF

C1001
0.001 uF

JP131
HEADER_3X1

1 2 3

C10427 100pF

C10443 100pF

C10412 100pF

+

-

U188A

TLE2062D

2

3
1

4
8

C832
0.001 uF

C215

47 pF

C10415 100pF

C899
0.001 uF

R417
100K

1 32 4
678 5

C10393 100pF

C10406 100pF

R448

12.0K

C10387 100pF

C10425 100pF

R411
100K

1 32 4
678 5

C10400 100pF

C831
0.001 uF

Q9
2N3904

3

2

1

C835
0.001 uF

C69
1 uF

C10390 100pFC10389 100pF

C10419 100pF

C10450 100pF

R834

100K

C10422 100pF

C898
0.001 uF

C953
0.001 uF

R413
100K

1 32 4
678 5

C10391 100pF

C10444 100pF

C10438 100pF

C10432 100pF

C894
0.001 uF

C10439 100pF

C834
0.001 uF

C10605

0.1 uF

C230

0.1 uF

+

-

U188B

TLE2062D
6

5
7

4
8

R339
100K

1 32 4
678 5

C10431 100pF

+

- Rg Rg

REF

U214

LT1167

2

3
6

4
7 1 8

5

R416
100K

1 32 4
678 5

R415
100K

1 32 4
678 5

C10447 100pF

C830
0.001 uF

C10416 100pF

C1000
0.001 uF

R826

56K

R340
100K

1 32 4
678 5

C10410 100pF

C10397 100pF

C10405 100pF

C10404 100pF

R343
100K

1 32 4
678 5

R494

3.0K

R342
100K

1 32 4
678 5

C10394 100pF

R414
100K

1 32 4
678 5

C10423 100pF

C10426 100pF

C10388 100pF

C973
0.001 uF

C10442 100pF

+

-RgRg

REF

U215

LT1167
2

3
6

4
718

5

C10448 100pF

C10420 100pF

C10413 100pF

C970
0.001 uF

C10436 100pF

R495

10K
R472

1K

R341
100K

1 32 4
678 5

C10398 100pF

R274 10K

+

-

U216B

LT1638

6

5
7

4
8

R344
100K

1 32 4
678 5

+

- Rg Rg

REF

U217

LT1167

6
5

1 8

4
7

3

2

R338
100K

1 32 4
678 5

C952
0.001 uF

C10401 100pF

C10409 100pF

R471

100

C10430 100pF

C10437 100pF

C10408 100pF

C897
0.001 uF

C10395 100pF

C10403 100pF

+

-

U216A

LT1638

2

3
1

4
8

R496

10K

C10429 100pF

C833
0.001 uF

R842

0

R449

51.0K, 0.1%

C10445 100pF

C10414 100pF

C10392 100pF

R266

10K

C10417 100pF

R10062

10K

C10424 100pF

J120

CYN:APSE Connector

11
12
13
14
15
17
18
19
20
21
22
24
25
26
27
28
29
30
31
32
33
35
36
37
38
39
40
42
43
44
45
46
47
48
49
50
52
53
54
55
56
57
58
59
61
62
63
64
65
66
67
68

74

71
72

76

73

82

70

75

79
77

80
81

16
23
34
41
51
60
69
78

6
7
5
8

4
3
10
9

1
2

87
88

83
84
85
86

FIBER 1
FIBER 2
FIBER 3
FIBER 4
FIBER 5
FIBER 6
FIBER 7
FIBER 8
FIBER 9

FIBER 10
FIBER 11
FIBER 12
FIBER 13
FIBER 14
FIBER 15
FIBER 16
FIBER 17
FIBER 18
FIBER 19
FIBER 20
FIBER 21
FIBER 22
FIBER 23
FIBER 24
FIBER 25
FIBER 26
FIBER 27
FIBER 28
FIBER 29
FIBER 30
FIBER 31
FIBER 32
FIBER 33
FIBER 34
FIBER 35
FIBER 36
FIBER 37
FIBER 38
FIBER 39
FIBER 40
FIBER 41
FIBER 42
FIBER 43
FIBER 44
FIBER 45
FIBER 46
FIBER 47
FIBER 48
FIBER 49
FIBER 50
FIBER 51
FIBER 52

FIBER 57

FIBER 54
FIBER 55

FIBER 59

FIBER 56

FIBER 64

FIBER 53

FIBER 58

FIBER 61
FIBER 60

FIBER 62
FIBER 63

VBIAS 1
VBIAS 2
VBIAS 3
VBIAS 4
VBIAS 5
VBIAS 6
VBIAS 7
VBIAS 8

HEATER1_A
HEATER1_B
HEATER2_A
HEATER2_B

SENSOR_A
SENSOR_A
SENSOR_B
SENSOR_B

LPBACKA_IN
LPBACKA_OUT
LPBACKB_IN
LPBACKB_OUT

XL1
XL2
XL3
XL4 C10411 100pF

C10440 100pF

C901
0.001 uF

R336
51.0K, 0.1%

C10402 100pF

C896
0.001 uF

C972
0.001 uF

C837
0.001 uF

R470

2.7K, 0.1%

R337

51.0K, 0.1%

R418
100K

1 32 4
678 5

C10396 100pF

C971
0.001 uF

C10421 100pF

C900
0.001 uF

C239

0.1 uF

C895
0.001 uF

C808
0.001 uF

C10434 100pF

C10441 100pF

C10446 100pF

HEATER7_DRV

TEMP_SENSE7

VLPC_CURRENT7

C7_BIAS_DRIVE

MCM7_Q[63..0]

TEST_PULSE

BAYONET_IN

BAYONET_OUT

BIAS_READBACK7

MCM7_VDDA



A

A

B

B

C

C

D

D

E

E

F

F

G

G

H

H

1 1

2 2

3 3

4 4

Drawn:  J.T . Anderson
Checked:
Approved:

Connector #8

Decoupling f or diff amp

X2 gain  at DC
10K * 1uF = 10uS  time constant

Heater 1 is driven by a DAC  channel, local to board.

Decoupling fo r op279 amp

Gain = (49.4K/R)+1  = 19.297 (2.7K)
        = 21 .583 (2.4K)

Decoupling f or diff amp

Decoupling f or diff amp

Decoupling fo r op495 amp

Current sensor

X2 gain

VLPC bias voltage generat ion for this flex cable.
AD620 measures curr ent drawn by VLPC.

20 nA pe r volt

10 uA constant current source

Internal temperature m easurement amplifier

Cryostat heater resistor driver

VLPC bias voltage driver  + current draw sensor
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Q input, Flex Cable #8, MCM #8

 
Size

Scale

CAGE Code DWG NO Rev

Sheet
of

C8_F2

C8_F11

C8_F60

C8_F58

C8_F56

C8_F1

C8_F61

C8_F31

C8_F20

C8_F53

C8_F8

C8_F32

C8_F23

C8_F13

C8_F52

C8_F29

C8_F54

C8_F33

C8_F62

C8_F6

C8_F21

C8_F34

C8_F7

C8_F22

C8_F44

C8_F42
C8_F43

C8_F4

C8_F64

C8_F39

C8_F59

C8_F55

C8_F35

C8_F40

C8_F57

C8_F24

C8_F47

C8_F63

C8_F30

C8_F37

C8_F41

C8_F15

C8_F45

C8_F38

C8_F17
C8_F18

C8_F28

C8_F46

C8_F48

C8_F51

C8_F25
C8_F26

C8_F12

C8_F14

C8_F27

C8_F10

C8_F19

C8_F36

C8_F50

C8_F5

C8_F49

C8_F16

C8_F3

C8_F9

MCM8_Q[63..0]
C8_F[64..1]

MCM8_Q17

MCM8_Q40

MCM8_Q30

MCM8_Q21

MCM8_Q43

MCM8_Q28

MCM8_Q35

C8_F55

C8_F59

MCM8_Q9

MCM8_Q60

MCM8_Q59

C8_F11

C8_F63

MCM8_Q24

MCM8_Q63

MCM8_Q36

MCM8_Q12

C8_F31

MCM8_Q48

MCM8_Q5

MCM8_Q56

MCM8_Q4

MCM8_Q16

MCM8_Q0

C8_F43

MCM8_Q8

MCM8_Q54

C8_F39

MCM8_Q32

MCM8_Q11

MCM8_Q20

MCM8_Q46

C8_F35

MCM8_Q58C8_F27
MCM8_Q25

MCM8_Q42

MCM8_Q19

MCM8_Q13

MCM8_Q37

MCM8_Q27

MCM8_Q52

C8_F15

MCM8_Q61

MCM8_Q18

C8_F47

MCM8_Q34

MCM8_Q49

MCM8_Q44

MCM8_Q50

MCM8_Q7

MCM8_Q33

MCM8_Q6C8_F7

C8_F51

C8_F3

C8_F23

C8_F19

C8_F33
C8_F34

C8_F36

C8_F37
C8_F38

C8_F40

C8_F41
C8_F42

C8_F44

C8_F45
C8_F46

C8_F48

C8_F49
C8_F50

C8_F52

C8_F53
C8_F54

C8_F56

C8_F57
C8_F58

C8_F60

C8_F61
C8_F62

C8_F64

C8_F25
C8_F26

C8_F28

C8_F29
C8_F30

C8_F32

C8_F17
C8_F18

C8_F20

C8_F21
C8_F22

C8_F24

C8_F9
C8_F10

C8_F12

C8_F13
C8_F14

C8_F16

C8_F1
C8_F2

C8_F4

C8_F5
C8_F6

C8_F8

MCM8_Q1

MCM8_Q3
MCM8_Q2

MCM8_Q10

MCM8_Q15
MCM8_Q14

MCM8_Q39
MCM8_Q38

MCM8_Q41

MCM8_Q45

MCM8_Q47

MCM8_Q23
MCM8_Q22

MCM8_Q26

MCM8_Q29

MCM8_Q31

MCM8_Q51

MCM8_Q53

MCM8_Q55

MCM8_Q57

MCM8_Q62

AA

+12V-12V

-12V

A

+12V

AA

+12V-12V

-12V

+12V

AA

+12V-12V

A
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U23 is always installed rega rdless of board handedness.
Install the jumper on left -handed boards, but break
the COSMIC_GAP line on r ight-handed ones.  This
allows the lower half of the c hip to always be on to buffer
the event dela y read clock.

Install this second jumper if t he board is left-handed only.

Single gate buffer provi des slew rate filtering
to guard against crosst alk glitches in DVALID
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The sequencer must drive
CFT_RESET *HIGH* for a
minimum of 10ns for the board to
reset.

RHB

Single gate buffer provi des slew rate filtering
to guard against crosst alk glitches in DVALID
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SVX Sequencer Connector - Right-Handed Insertion

 
Size

Scale

CAGE Code DWG NO Rev

Sheet
of

RCLK

RSEQ_DAT1

RSEQ_DAT6
RSEQ_DAT5
RSEQ_DAT4

RSEQ_DAT2

RSEQ_DAT0

RPRIORITY_OUT
RSEQ_DVALID

RSEQ_MODE0

RSEQ_CHANGE_MODE

RSEQ_PRI_OUT

RCROSSING

RCROSSING*

RCLK*

RSEQ_MODE0

RXSEQ_DAT7

RXSEQ_DAT6

RXSEQ_DAT0

RXSEQ_DAT2

RXSEQ_DAT1

RXSEQ_DAT5

RXSEQ_DAT4

RXSEQ_DAT3

RSEQ_DVALID

RSEQ_PRI_OUT

RVCAL

SVX_DAT4

SVX_DAT2

SVX_DAT0

SVX_DAT7
SVX_DAT6
SVX_DAT5

SVX_DAT3

SVX_DAT1

RXL1_ACCEPT

RXBEAM_396

RXCFT_RESET

RXCOSMIC_GAP

RSEQ_1ST_XING

RSEQ_MODE1

RSEQ_1ST_XING

RSEQ_MODE1

RSEQ_CHANGE_MODE

RDIR

RSEQ_SYNC_GAP

RSEQ_PRI_IN

RSEQ_PRI_IN

RHDI_EN

RSEQ_SYNC_GAP

RSEQ_DAT3

RSEQ_DAT7

D

D

D

D

D

D

D

+5V

+5V

+5V

+5V

D

+5V

+5V

+5V

D

D

D

+5V

+5V

D

+5V

D

+5V

+5V

+5V

D

D

+5V

R135
1K

R97 0

R897 180

PR2-117
E07HM 'A'

R96 0

PR2-52
B08HM 'A'

PR2-115
E05HM 'A'

R92 0

PR2-69 C03HM 'A'

R94 0

R902 180

R98 0
PR2-50

B06HM 'A'

PR2-120
E10HM 'A'

R898 180

PR2-113
E03HM 'A'

R80
51

PR2-111
E01HM 'A'

PR2-67
C01HM 'A'

R79
33

R889 180

R75
51

R891 180

R911 180

R89
51

R893 180

R909 180

R88
33

R907 180

PR2-31
A09HM 'A'

R90
51

R894 180

R905 180

PR2-46
B02HM 'A'

C531
0.01 uF

1
2

PR2-29
A07HM 'A'

PR2-71 C05HM 'A'

Gnd

VccU8B

74LS14

3 4

14
7

R890 180

C456
0.01 uF

1
2

U120

SN74ABT543ADW

3
4
5
6
7
8
9
10

13
14
11
2
1
23

22
21
20
19
18
17
16
15

24
12

A0
A1
A2
A3
A4
A5
A6
A7

OEAB
LEAB
CEAB
OEBA
LEBA
CEBA

B0
B1
B2
B3
B4
B5
B6
B7

VC
C

G
ND

PR2-90
D02HM 'A'PR2-96
D08HM 'A'

U122

SN74ABT543ADW

3
4
5
6
7
8
9
10

13
14
11
2
1
23

22
21
20
19
18
17
16
15

24
12

A0
A1
A2
A3
A4
A5
A6
A7

OEAB
LEAB
CEAB
OEBA
LEBA
CEBA

B0
B1
B2
B3
B4
B5
B6
B7

VC
C

G
ND

PR2-94
D06HM 'A'

C339
0.01 uF

1
2

PR2-76
C10HM 'A'

U10004

SN74AHCT01G08

1

2
4

3
5

U28

SN74ABT540DW

2
3
4
5
6
7
8
9

1
19

18
17
16
15
14
13
12
11

20
10

A1
A2
A3
A4
A5
A6
A7
A8

G1
G2

Y1
Y2
Y3
Y4
Y5
Y6
Y7
Y8

VC
C

G
ND

PR2-92
D04HM 'A'

PR2-25 A03HM 'A'

PR2-48
B04HM 'A'

C326
0.01 uF

1
2

PR2-97
D09HM 'A'

PR2-73
C07HM 'A'

U22

SN74ABT541BDW

2
3
4
5
6
7
8
9

1
19

18
17
16
15
14
13
12
11

20
10

A1
A2
A3
A4
A5
A6
A7
A8

G1
G2

Y1
Y2
Y3
Y4
Y5
Y6
Y7
Y8

VC
C

G
ND

R91 0

PR2-23
A01HM 'A'

C380
0.01 uF

1
2

PR2-75
C09HM 'A'

PR2-119
E09HM 'A'

R93 0

R912 180
R910 180

PR2-27
A05HM 'A'

R95 0

R901 180

R908 180

PR2-54
B10HM 'A'

U43

DS90C402

1
5

2

6

3
4

8
7

VC
C

G
ND

RO1

RO2

RI1+
RI1-

RI2-
RI2+

R899 180

R906 180

SYNC_GAP
FIRST_CROSSING
CHANGE_MODE
MODE1
MODE0
PRIORITY_IN

RDVALID

SVX_DAT[7..0]

RXCLK

RSVX_CLK

RPRIORITY_OUT

RVCAL

RHDI_EN*
RCFT_RESET*

RCOSMIC_GAP
RL1_ACCEPT*
RBEAM_396

COMBINED_DIR

PLD_DIR



A

A

B

B

C

C

D

D

E

E

F

F

G

G

H

H

1 1

2 2

3 3

4 4

"Initialize""Digitize""Acquire""Read"

connect to the PRIORITY
OUT of the sequencer

Drawn:  Jamie son T. Olsen
Checked:
Approved:

IN_BUS receives the 8-bit d ata from the Trigger Delay
FIFOs.  Which of the Trigger Delay FIFOs drives this bus
is controlled by the VSVX.

Bidir FIFO:
Input from VSVX, o utput to micro.

This FIFO is used by the  VSVX to store any data
of interest to the micro for diagnostics.  It may be used
to hold a copy of the event  delay data or may be used
to snoop on the SVX bus for  transaction information.

This FIFO receives statu s and other environment
information from the micr oprocessor and the VSVX
can, as desired, copy thi s data into the data it
presents to the SVX seq uencer during readout.

VSVX_PARST is actually an INPUT to the VSVX,
used to send a copy of ENABLE_SIFT_CLKS from
the CLOCKGEN to the VSVX t o coordinate the startup
of the event delay co ntrol state machine.
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